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COMMERCIAL CO-OPERATION. 


SomE little time ago we published some remarks concerning 
co-operation in the electrical industries, and we feel that, in 
view of the present position of the electrical industry, it is 
worth while to revert to this subject with special reference to 
the steps which have been taken by our friends on the other 
side of the Atlantic in respect of this important matter. 
By the courtesy of Mr. Philip S. Dodd, the secretary of 
the Commercial Section of the National Electric Light 
Association of America, we are able to put before our 
readers a brief account of the very successful work 
which has been accomplished among the electrical interests 
of the United States with the object of their working together 
to bring the utilisation of electricity before the general 
public. 

When Archimedes was asked whether he could move the 
world by leverage, he said that even this would be possible 
if he could find a lever long enough anda fulcrum. The 
English-speaking races have found the fulcrum, at any rate, 
for many of the largest movements in that national 
institution, the public dinner, and in this connection the 
Americans have made good use of their social organisation 
known as the Sons of Jove. For example, on December 
13th the New York Jovian Luncheon Club met, with an 
attendance of 137, to hear Mr. Howlett, of the General 
Electric Co. of Schenectady, speaking on the co-operative 
come-together spirit, which was fostered by doing things of 
a practical and definite nature. Similar organisations exist 
in Cleveland, Philadelphia, Pittsburg, St. Louis, Chicago 
and Denver, and the co-operative movement in these 
organisations is interested in, for example, the co-operative 
electrical page, such as is being carried on at the 
present time in eleven different newspapers in nine 
American cities. There is also co-operative work being 
undertaken with Chambers of Commerce and various trade 
association’, for the betterment of local lighting conditions, 
and improvements in regulations regarding lighting, wiring 
hanging of signs, &c. Work is also being done in bringing 


‘about harmonious relations among lighting companies, 


manufacturers and contractors, and bringing about a 
better understanding between them and the insurance 
companies and city Inspection Bureaus. Moreover, 
they organise conventions, and co-operate with Chambers 
of Commerce and Citizen Committees for the general 
betterment of the cities affected, and also with national 
bodies such as the National Electric Light Associa- 
tion, and especially the Commercial Section of that body. 
In New York they have appointed three committees: the 
Membership Committee, the Press Committee and the 
Speakers’ Committee, and from the titles of these sections 
the work which is being carried on can be fairly well gauged. 

Reference has been made to the Commercial Section of 
the National Electric Light Association, and this would 
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appear to be a feature which might be recommended to the 
attention of even such an august body as the Institution of 
Electrical Engineers. It includes the commercial men of 
the electrical industry of America, such as representatives of 
electric lighting companies, manufacturers of electrical 
apparatus, dealers in electrical supplies, and electrical con- 


tractors, and its work is the development of progressive 


policies for the enlargement of activity in the entire elec- 
trical industry. This programme is rather that of general 
co-operation than the establishment of a central bureau for 
the collection and dissemination of information. At the 
same time a good deal of work has been done in the pre- 
paration of two booklets, one called “Data on Electric 
Signs,” and the other “The Electrical Equipment of the 
Home,” which up to the present have had a combined 
circulation of about 65,000 copies. It is hoped in the 
near future to publish three or four similar compilations 
available for the members for general distribution, these 
being on Street Lighting, Industrial Lighting, Residence 
Lighting, and Heating and Cooking Devices for the Home. 
The most important section of the work will be the com- 
pilation of a “cumulative index,” to give all classes of 
information necessary in the work of the commercial 
man. Included in this will be a running digest of 
commercial articles published in various electrical and trade 
journals starting from five years back, with a digest and 
index of papers, articles, &c., published or read before the 
different societies and associations whose work has any 
commercial bearing. Chapters will also be included on 
current-consuming devices, with descriptions of the devices 
and what each is intended to do, and complete price-lists, 
selling policies of the manufacturer, &c. There will also be 
chapters on public policy with customers, contractors, 
dealers, &c. Another section of the development work of 
this association will be the institution of an advertising 
exchange, concentrating in the central bureau all classes of 
advertising devoted to the sale of energy and energy-con- 
suming devices contemplated or accomplished by companies 


represented by the membership. The membership is already 


1,000, and is rapidly increasing. The names of committees 
are instructive as indicating the activities of this organisa- 
tion ; they are as follows :—Cost of Commercial Department 
Work ; Competitive Illuminants ; Steam Heating ; Selling 
Current to Large Power-Users ; Residence Business ; Indus- 
trial and Commercial Lighting; Commercial Electric 
Refrigeration and Ventilation ; Electric Advertising and 
Decorative Street Lighting; Contract Order Routine ; 
Membership ; Electric Vehicles ; and Commercial Index. 

It will be seen that the programme of this organisation is 
most comprehensive and complete, and, if carried into effect, 
will probably form one of the most remarkable and directly 
useful efforts ever made on behalf of the electrical industry. 
These provisions may therefore be recommended to the very 
serious consideration of those who, on this side of the water, 
have the interests of electrical power and lighting at heart. 
One must, however, be cautious, and judge this American 
movement rather on its ascertained results than on its 
problematic developments, inasmuch as not only in the 
United States, but also in this country, some promising 
schemes have been put forward which, through various 
causes, have never reached their full development. 


Dealing, then, first of all with the book publications, we 
may appraise the value of this work by the character of the 
booklets already prepared. That on “The Electrical Equip- 
ment of the Home” shows the necessity for providing a 
more complete electric service in residertces than has hitherto 
been afforded. After giving the simple points underlying 
practical illumination, data for the calculation of intensity 
of illumination, the value and use of different types of 
reflectors, the relation of wall coverings and hangings to the 
different means of lighting, and the mechanical and 
electrical features of lamps, fittings and reflectors, for 
residence lighting, are discussed. Then heating and power 
appliances and fittings are taken under consideration, with 
data as regards power consumption and cost of the apparatus 
usually employed. Moreover, the wiring lay-out is 
discussed by means of a series of diagrams, and the 
suggestions given as to the running of the circuits and the 
placing of the points are most practical. 

It will therefore be seen that this book is of a strictly 
useful nature. The second book, giving data on electric 
signs, although perhaps more suitable for the United States 
than for this country, owing to the comparatively backward 
state of electric sign service in Great Britain, is also very 
interesting reading. The objective is the selling staff of 
electrical undertakings, who have to sell energy for 
electric advertising, and its chief value is in the balance 
which it secures between the competitive interests of the 
customer himself, the electric supply authority, the sign 
manufacturer, and the lamp-maker. It deals not only with 
the description of such signs, but discusses their cost, the 
value of position, daylight appearance, and the use of coloured 
lamps. The question of wiring for electric signs is also 
discussed in a very thorough manner, and, from an English- 
man’s point of view, a perusal of the book gives very 
valuable information on points of practice which, owing to 
the extensive sign industry in America, have been more 
thoroughly investigated there than in this country. 

Up to the present, however, it will be seen that the above 
detailed points touch only what may be described as the 
internal organisation of the combined electrical interests. A 
further step has been found to be necessary in the develop- 
ment of active outside work among the general public, and 
the co-operative movement has, as indicated briefly above, 
been successful in establishing “ electrical pages” in several 
of the most prominent daily newspapers of the.United States. 
The idea apparently originated with the Cleveland Electric 
Illuminating Co., the first ‘“ People’s Electric Page” 
appearing weekly in the Cleveland News, and being devoted 
entirely to popular news items on electrical methods. 


Financial support was obtained by small display advertise- 


ments on the same page, paid for by the local contractors, 
electrical supply dealers, and so on; and since that time 4 
number of other papers have been included in the campaign. 
Already the combined circulation of papers conducting al 
electrical page is nearly 750,000, while other papers, which 
have a further circulation of nearly 600,000 readers, 
are about to join this movement. The editorial matter 
is couched in non-technical language, and consider- 
able attention is paid to the display advertisements. Some 
of the journals head the whole page as advertising matter, 
but in others the style of type both of headings and text is 
precisely identical with that of other parts of the paper. 
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In developing this scheme, two alternative methods of 
starting were presented. One, and the most obvious, was 
that of working it through the commercial department of 
the electrical supply authority operating in the area. The 
other method, which is a later development, is that the 
advertising managers of local papers have discovered that 
such electrical pages are really most productive sources of 
revenue to the journal itself, and in some cases these papers 
have taken up the business themselves, with beneficial 
financial results. In whichever way the movement has 
been started, it has been found that the effect of the 
regular appeal to the outside public has been most en- 


. couraging, and if it were possible in this country to organise 


similar work, there is hardly any doubt that, notwithstanding 
the temperamental difference of Englishmen and Americans, 
some very satisfactory results could be secured. ~ 

Space does not permit of dealing with this most interesting 
subject at any further length at the present time. We are 
very much convinced that in this practical co-operation lies 
the ultimate secret of success in Great Britain for the 
electrical industry, and we hope, at later dates, to revert 
periodically to a discussion of the way in which this energetic 
campaign is being developed in the United States. It 
cannot, however, at the present time, be too strongly 
emphasised that already this matter has in America passed 
through the stage of the visionary ideal into that of practical 
working politics; and not only so, but actual results have 
been obtained by the participating interests. We therefore 
hope that British interests will not be too conservative to 
promote an attempt at active co-operation on somewhat 
similar lines for the ultimate benefit of the industry. 


Ix our “Correspondence” columns 
to-day we print a letter from a modern 
‘* Diogenes,” who, however, is apparently 
in search of a job, and utters a cry from the heart regarding 
the difficulty of finding it, and the iniquity of the con- 
ditions which hinder so able and accomplished a young man 
from attaining to a position of superior responsibility and 
corresponding emoluments; with an audacity which com- 
mands admiration he sweeps all the troubles and grievances 
of the electrical industry aside to make way for his own 
particular complaint, declaring that the only real and 
substantial injustice is the. method of filling vacancies in 
public supply undertakings which, he says, is now in vogue, 
especially in connection with municipal concerns. 

Wire-pulling is, naturally enough, the means by which 
the wasters and job-cadgers who are ousting the “shining 
lights” of the profession have gained their ends, with the 
lamentable result that these embryonic stars are transferring 
their distinguished abilities to Colonial “climes.” The 
wasters, having filled the vacancies from which their 
victims have been ousted, appear to become reversed, for the 
next proceeding is the reduction of salaries, whereas we 
should have expected them to be increased. Despite the 
latent luminosity of the “best young men” who have got 
left, they are debarred from becoming members of the 
Institutions by the “absurd qualifications” demanded by the 
latter, which apparently are not willing to accept them at 
their own valuation, and are therefore branded as worthless. 
The unanimity of the scores of disheartened young men 
Whose ability lacks appreciation is touching, if not con- 
vincing. Can nothing be done to remedy this deplorable 
state of things? Or must “ Diogenes” return, disconsolate, 
to his lonely tub ? 


The Electrical 
Profession. 


ELECTRICITY SUPPLY IN LONDON AND 
NEW YORK: 


By M. TAPPLEY. 


THE data on which the following remarks are based are the 
1910 statistics for London and corresponding statistics for 
New York (the latter being reproduced in a recent issue of 
UIndustrie Electrique, inter alia). As in any comparison 
in which London developments are involved, we are faced 
with the difficulty of determining precisely which areas should 
be included in “‘ London,” and of estimating the population 


TABLE I. 
London, New 
“ Inner Outer ” 

group. | group.* | York. 
Total number of street lamps -— _ 75,000 
Number of Auer gas lamps ... — _ 44,500 
Number of petrol-gas lamps... 1,800 

Number of arc lamps—Enclosed_... 100 200 ~ 

—Unclassifiedt | 3,500 700 
—Total 7,910 17,000 

No. of incandescent lamps—Carbon... | Negligible 1,750 - 

» Metallic | 10,000 6,500 

» Total ... 18,250 12,500 
* Group of towns named below. + Mainly “‘ open.” 


of these areas. As is well known, the greater part of the 
day population in many London areas quits the central for 
suburban areas at night (in the City alone it is estimated 
that the temporary or “day” population of the 673 acres 
within the boundaries exceeds 1 million). Again, in the 
case of a number of the London electricity supply companies 
and Corporations, no reliable statistics are available concern- 
ing the population served. Hence, though we can say that 
the area covered by New York is now about 203 sq. miles, 
populated by about 5 million inhabitants, we cannot regard 
“London” as denoting any specific area and population. 
The following figures may, however, be taken as approxi- 
mately correct for the various districts stated :— 


Area (sq. miles), Population. 
Greater London ote 693 7,500,000 
County of London ... oa 117 4,873,000 
Met. boroughs’ supply areas ... 170 3,000,000 
Outer electric supply areas*... 100 1,500,000 


* Including Barnes, Bromley, Finchley, Hornsey, Richmond, Wimbled 
Barking, Beckenham, Bexley, Croydon, East Ham, Erith, Leyton, Waltham- 
stow, West Ham. 


The first two rows of the above table are approximate 
census figures, and the last two rows are deduced from the 
published statistics of electricity supply in the areas con- 
cerned ; the latter figures do not include the supply areas 
of, or population served by, the various London “ supply 
companies” or ‘ corporations ”—which areas and populations 
considerably overlap the figures for the metropolitan 
boroughs and suburban areas considered. 


TABLE II, 
No. of No. of 
‘arclamps. filament lamps. 

Carried on iron poles ... re pe «. 8,050 2,684 
9,355 

» brackets... 87 112 
Supplied on low-tension D.C, system... =7,614 2,575 

» Series A.C. system ... 6,539 9,496 
Through overhead lines 8,812 9,558 
underground cables... 8,302 2,893 


For the purpose of the present article, it is advisable to 
separate the statistics for the borough and suburban areas ; 
generally speaking, the load factor of supply is about 5 per 
cent. higher in the latter than in the former areas (chiefly 
owing to the relatively small evening load in many central 
areas), and street lighting supply requires a much larger 
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percentage of the total station output in the suburban than 
in the town areas (see also later). : a 

Comparing street lighting conditions in London and New 
York, Table I shows the higher standard attained in the 
‘latter city. The number of arc lamps employed in New 
York is more than twice the number reported as in use in 
London, and, though the actual number of incandescent 
‘lamps is higher in the latter case, the proportional develop- 
ment, taking into account the greater area and population 


TABLE III. 
London. New York. 


Auer lamp 95s. to 115s. 60 C.P. 
107s. to 119s, 


46a, to 958. 
Metallic filament lamp 71s. (50 c.P.) (69-92 watts) 
Open arc £15-£20 
£19 58.—£20 15s. 
Enclosed arc ere eee said (460 watts) 
£12-£21; mean £17 £33 12s, (12 amps.) 


Flame arc 


served, is considerably lower. The most striking feature of 
the London data, considered alone, is the enormous extent 
to which metallic-filament lamps are now employed in street 
lighting. In the larger thoroughfares the predominance of 
the flame arc over other types is being rapidly asserted. 

The analysis of street lighting supply conditions and 
practice in New York (Table II, from recent official report), 
shows the great predominance of the high-tension alternating- 
current system and the wide application of overhead lines— 
particularly to the supply of incandescent lamps. Unfortu- 
nately, no corresponding figures are available concerning 
London street lighting, but readers will at once recognise the 
characteristic features of American practice. 


TABLE IV. 
Town, | Suburban. 
Load Factor—L.A. undertakings (%) 18°98 23°04 
Co. undertakings ... 22°09 
Average price per KW.-hr. (d.) ... ees 33 27 
No. of public arc lamps ... 2,365 


Ditto, incandescent lamps 


Per cent. total sales public lighting ... 12 24 
Town and Suburban Areas Combined. 
No. of consumers... 157,000 
Units sold, 1910 288,000,000 
(= 43 units per head population 
, per annum). 
Per cent. total sales for moto 
motors and coo eee ste 32 
Ditto, for lighting ... oe ‘ge 68 
Authorised capital of London 
stations ... £25,000,000 
Ditio, all stations in U.K. ... ea £45,000,000 


Turning to the cost of energy supply, maintenance and 
repairs per annum, it is clear from Table III that the 
annual costs in New York are from 60 per cent. to 100 per 
cent. higher than in London; the average candle-power 
per lamp is somewhat higher in New York, as also are the 
‘burning hours, but these factors alone do not account for 
the wide discrepancy between the two sets of figures. 

In ten of the inner and three of the suburban London 
areas considered, street lighting is charged by meter, the price 
per unit ranging from 1°0 to 1°9d. per unit in the boroughs, and 
from 2°5 to 3-0d. per unit in the suburban areas. The corres- 
ponding averages are 1°46d. per unit and 2°8d. per unit, 
4.¢., 34°4 per cent., and 66 per cent. of the average tariffs 
for private lighting, in the respective groups of under- 
takings. The favourable terms on which electrical energy 
is available for street lighting in London should rapidly 
lead to more liberal illumination than is at present 
provided. 

General Supply Conditions in London.—The writer has 
adopted, for the purpose of the present comparisons and con- 
siderations, groups of 32 “town” and 15 “suburban” 
stations ; a recent writer in the Hlektrotechnische Zeitschrift, 
dealing with the general electrical development of London, 
arranged groups of 30 “town” and 389 “suburban” 
stations—apparently including in the latter group, the 
undertakings which were to have been included in the 1908 
extension of the London Electricity Supply Area (see 
Garcke’s Manual, 1911, Map, page 10). It is interesting 
to note that, on the latter basis, about 70 per cent. of the 


total generating capacity of suburban stations is owned by 
local authorities, and 30 per cent. by companies, whereas, in 
the town areas, these figures are almost exactly reversed (total 
generator capacities 70,500 Kw. and 227,000 Kw. respec- 
tively). Other interesting statistics from the same source 
are shown in Table IV. 

Reverting to our present classification, it appears, from 
Table V, that approximately 95,000 consumers are supplied 
by the town stations (excluding the supply companies), and 
about 29,000 by the suburban stations—these figures are 
respectively 3°17 per. cent. and 1°94 per cent. of the 


TABLE V. 
te Inner ” “ ” { 
group. Total. 
No. undertakings considered ... 32 15 47 
Estimated population served”... | 3,000,000 | 1,500,000 | 4,500,000 
Supply area* ... 170 100 270 
No. of consumers oat oh 95,000 29,000 124,000 
No. of stations providing D.C. ... 23 12 35 
KW. capacity generating plant... | 250,000 39,000 289,000 
KW. connections... ane ay 360,000 52,000 412,000 
KW. maximum load _... 150,000 19,000 169,000 
H.P. motor connections... ao¥ 120,000 19,000 139,000 


* Bee text. 


corresponding populations. The total capacity of the 
generating plant installed in the ‘‘ town” stations is close on 
250,000 Kw., while that in the “suburban” stations is 


~ nearly 39,000 Kw. ; this machinery supplies, approximately, 


360,000 Kw. and 52,000 Kw. respectively of connected load 
and 150,000 kw. and 19,000 Kw. of maximum demand. 
The total motor connections are 120,000 H.P. in the town 
and 19,000 H.P. in the suburban areas. Corresponding 
averages per station are :— 


| Town. | Suburban, 
| 


kW, KW. 
tor nerator 

Total. | Total. pes 

| 

Generator capacity, KwW.... | 7,800 — | 2,600 _ 

Connected load, Kw. «- | 12,000 1°54 3,500 1°34 

Maximum demand, KW.... | 4,800 0°615 1,270 0°49 

Motor connections, H.P. ... 


4,100 0°525 1,270 0°49 


Direct-current supply is available in 72 per cent. of the 
“town” and 80 per cent. of the “suburban” supply areas, 
while alternating current is provided (alone or in addition to 
D.C.) in 56 per cent. of the town and 47 per cent. of the 
suburban ureas. 

The average private lighting tariff in the suburban, as 
well as in the town, areas is 4}d. per unit (as compared with 
43d. per unit for the whole country). Motor supply, at an 
average tariff of 14d..per unit, is cheaper in the town than 
in the suburban districts, where the average price for power 
supply is 2°0d. per KW.-hour, and is thus practically identical 
with the average power tariff for the whole of the United 
Kingdom. 

Though electricity for lighting purposes is available at 
the same average rate in suburban areas as in the inner 


‘ borough areas considered, gas ranges from 2s. 5d. to 


4s. 3d. in the suburbs, as against 1s. 7d. to 3s. 5d. in the 
Metropolitan Boroughs. The 194 per cent. higher average 
price per 1,000 cb. ft. of gas in the outer, as compared with 
the inner, London areas (3s. 1d. as compared with 2s. 7d. 
per 1,000 cb. ft.), is a powerful factor favouring suburban 
electricity development, and should certainly be noted by all 
persons directly or indirectly interested in the latter. 


Patent Application—Messrs. BaxenpaLe & (0. 
and the Wour Sarety Lamp Co., Lrp., have applied for the 
restoration of patent No. 5,542 of 1900 for “Improvements 1 
- Gafety Devices for Miners’ Safety Lamps,” granted to Messrs. ©. 
Darrah, jun., and J. G. Patterson, 
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CORRESPONDENCE. 


Letters recewed by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Printing “ Transactions.” 


In your issue of January 19th you refer to the very con- 
venient arrangement that has been adopted by the American 
Society of Civil Engineers, in printing their 7ransactions in 
such a manner that separate papers can be removed without 
destroying the completeness of another paper. 

It would be a great boon if the Institution of Electrical 
Engineers were to adopt a similar course, and I would 
suggest that this plan would be particularly useful if applied 
to the annual index to Science Abstracts. The different sub- 
divisions of subjects should be able to be separated, so that 
one could file all the index references to each subject 
together. 


If this were done, it would be possible to search through 


the index of any one subject for years back without having 
to open the index of each year, which process makes such a 
search so tedious at present. 
A. J. Makower. 
January 27th, 1912. 


[ We have frequently had the same experience, but doubt 
whether it would be practicable to adopt the principle in the 
case of an index with so many subdivisions. A better plan 


would be to issue a separate index at intervals of five years, - 


combining the indexes of the corresponding volumes in one. 
This would be an easy thing to do, and would save an 
immense amount of labour, as well as wear of the bindings.— 
Eps. E.R.] 


Old Carbon Ends. 


I have read with interest the letter by Mr. Runnett on the 
above subject, but am afraid that the value of the time taken’ 
by him in the process which he mentioned, would far exceed 
the cost of buying fresh carbons. However, I have several 
times been asked for an opinion as to what is the best method 
of using up old carbon ends, and, where the consumer has a 
large quantity, have always recommended that the ends 
should be thrown on the private coal heap; if a few are 
pot in the fireand banked round with coal, you will find that 
the fire will last for some hours longer than would be the 
case if only coal were used. \ 

Even if the fire has gone out, you will often find that 
pieces of carbon remain only slightly burnt away, and they 
can, of course, be used again. 

W. G. Mayer. 

London, N., January 24th, 1912. 


The Association of Consulting Engineers. 

In your last issue you said that “ a grave injustice is being 
attempted upon men who are outside the Civils... . ” 
As I am not a member of the Civils, and as I supported the 
chairman at the meeting in connection with the Association 
of Consulting Engineers, I am writing to point out to you 
that I do not consider such a statement is at all justifiable. 
I am strongly of the opinion that an Association is needed 
which will concern itself with matters affecting the welfare 
of consulting engineers. 

As the chairman pointed out at the meeting, if one starts 
any society or association, of which the conditions of 
membership are not strict, then in later years it is always 
found that members have been admitted whom it would have 
been better not to have elected. ae 

If an association or society starts with very strict con- 
ditions of membership, then at a later date it is always quite 
easy to relax these conditions if found desirable. 

The present Association is one that must be very careful 
indeed about its conditions of membership and its rules. 
For this reason I am strongly of the opinion that the first 
members of the Association. should be selected on the strictest 
possible basis, and I am therefore in favour of the corporate 
membership of the Civil Engineers being made a condition 
of membership of the Association in addition to the other 


qualifications, although this condition precludes me from 
joining the Association. 

I consider that the Association should start life with its 
original members selected on the strictest possible basis. Let 
these members then get together, let them elect their com- 
mittee, and let them get the rules into final shape. If the 
matter is carried out in this way, which I consider is the 
right way, then I am quite content to abide by their final 
decision as to the cond:tions of membership. 

If they finally decide that corporate membership of the 
Civil Engineers is a necessary condition, I, for one, will take 
the necessary steps to try and qualify myself.. After all, we 
have to remember that the Civil Engineers is the parent 
engineering society in this country. : 

The Committee has done very good spade work. Let 
the consulting engineers who are eligible under the 
strict. conditions join the Association as soon as possible, 
elect their own committee, and give us the final copy of the 


rules. 
W. Dnddell. 
Westminster, January 28rd, 1912. 


A Suggestion to Tramway Managers and Others. 


There are considerable possibilities in the tramway world 
which have yet to be taken in hand by the tramway autho- 
rities. At present we have got as far as the * Parcel carry- 
ing” business. There should be no reason why, once having 
started to carry parcel traffic, they should not carry heavy 
merchandise between two places which happen to be on their 
system. 

"The one trouble in connection with this proposition is 
that of dislocating the.passenger traffic: but the anxiety of 
all station engineers to fill up their load hollows should cause 
them to run a special service for the carrying of merchandise, 
&c., during the slack hours, so that they could bring up the 
load factor, and at the same time not interfere with the 
existing traffic. 

Where a firm has two places of business on a tramway 
system, special tracks could be laid down so as to run the 
vans right into the goods shed. It is not likely that many 
firms would have two places of business in one town, but 
there are several firms who deal with one another, and if 
they all had the lines running into their sheds or works, 
very considerable business could be obtained. 

With regard to the question of expense, an arrangement 
could be come to between the authorities and consigners for 
each to bear a portion of the cost of the permanent way and 
overhead work, while the authorities themselves would supply 
the electrically-driven vans or trucks : or, alternatively, these 
could be provided by the consigners. 

It would be preferable that all drivers should come under 
the supervision of the authorities, and the authorities would 
charge for the services of the man and for the energy con- 
sumed, a meter being provided on each truck. The price 
charged for the energy would include for the use of the lines, 
wear and tear, depreciation and interest on capital. 

In several districts there are a number of concerns with 
running powers over each others’ lines, and difficulties might 
here arise. These difficulties, however, could be surmounted 
in the same manner as the interchange of the passenger 
traffic. 

Farther, if it were possible to connect the tramway system 
up with the railway, there would be considerable traffic that 
could have been taken over the tramway system from the 
warehouses on to the railways, which is at present carted on 
lorries, and at night there should be no difficulty in. taking 
the ordinary railway truck, assuming the tramway gauge is 
correct. Of course, owing to the size of tramway rail, in some 
cases there would have to be a limit as to the weight. The 
electrically driven trucks could be arranged so as to draw 
a railway truck when required. 

The above is, as the title suggests, only a suggestion, but 
there is no reason why a feasible scheme should not be 
evolved on the lines stated. F 

The trackless trolley has now become a fact, and this 
system lends itself to a much greater extent to the carry- 
ing of merchandise than the tramway system ; electrically- 
driven vans, owned either by the authorities or by private 
concerns, should be allowed to take power from the overhead 
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lines, the power being metered on each van, and the price 
charged according to the current consumed. These vans 
could run along the system day and night, as the passenger 
service is usually very infrequent on these systems. No 
doubt the going would be slow with heavily-laden vans, 
but the trolley could easily be taken off the line so that a 
passenger van could pass, when required. 

It is to be hoped that the splendid opportunities offered 
by the trackless trolley system will be taken up by some of 
the enterprising managers, and the necessary powers 


obtained. 
L. J. Lepine, A.M.I.E.E. 
Bradford, January 26th, 1912. 


The Electric Vehicle. 


I have read your interesting article of the 26th, “ The 
Electric Vehicle.” You cite American progress, and say, 
“What are we doing ?—Nothing.” Except here and there 
some financial juggling and foisting of wild cat schemes on the 
public. These latter—you are emphatically right—obtain the 
support which honest, bed-rock ventures lack. 

I have nothing to-day for publication or advertisement, 
but I would say I have been doing something for 24 years. 
For nearly a year I was up against the prejudice of self- 
sufficient ignorance in high (and, no doubt, over-paid) places. 
Capitalists and directors of electrical enterprises were de- 
terred from participating in the commercial demonstration 
of the De Martis lead battery, by the advice of their experts, 
who did not trouble to investigate the invention—although 
it had achieved a long series of remarkable triumphs accord- 
ing to the varied desires of the numerous parties testing 
same—but dismissed it as impracticable, because the text- 
books said so, and on the ground also “that nothing which 
had not hitherto been could ever be.” 

Out of 400 or 500 people supposed to be more or less 
conversant with electrical lighting and traction, I secured 
two or three leading men. Others followed. Batteries were 
built, and three months’ phenomenal testing was carried out at 
Faraday House. The sceptics asked for this. They have 
got it, and ask for more, some even hoping to come in 
when the commercial question is finally established for trac- 
tion as well as lighting, as it was at the beginning. 

No one has had any money out of the enterprise yet. 
What has been spent, and is in hand to spend, has been all 
dragged in. The indications are quite good and hopeful 
that a revolution will be effected in the hire of traction and town 
vehicles, motor-’buses, vans, lorries and motor launches. 
But, until we can invite you to witness these achievements, 
my only object in replying to your article is to say that 
something, absolutely dependent upon hard and very uphill 
work, is being quietly done. 

Harry E. Winter. 


_ London, 8.W., January 29th, 1912. 


Earthed Concentric System. 


May I point out two very serious drawbacks to the 
diagram of connections of a lamp fed from an earthed con- 
centric system, accompanying “ Earthed Outer’s” letter to 
you in your issue of this week ? 

With the arrangement shown (1) the lamp and nearly the 
whole of the branch circuit is always alive; (2) the lamp 
will be switched on if an earth occurs anywhere between the 
lamp and the switch. © Both these drawbacks are obviated 
if the Institution rule is complied with. 

Cc. H. 


[As regards (1), is this really a serious drawback? In 
ordinary installations it isa matter of pure luck whether the 
lamp is continuously alive or not, as it is seldom that care is 
taken to ensure that the switch is put on the outer rather 
than the neutral side of the lamp, and no inconvenience 
appears to result ; the Rules do not refer to this point, where 
both leads are insulated. In any case, one of the conductors 
leading to the switch must necessarily be alive. Objection 
(2) is really an advantage, for an earth on the switch lead is 
at once indicated automatically, without damage to any- 
thing ; if the switch were on the other pole, an earth would 
blow the fuse.—Eps. E.R. ] 


The arrangement shown by “Earthed Outer” is con- 
sidered bad practice for several good reasons. 

With such connections, a larger proportion of the system is 
in a constant state of electrical stress, the wiring being 
charged right through the lamps up to the switch, even when 
the switch is “ off.” 

The practical disadvantages of this are : that there is more 
dust deposition, risk of electrolysis and general leakage. 
The most serious defect, however, is that putting “ off ” the 


_ Switch does not make the lampholder “dead,” and anyone 


touching the live terminal and any earthed object, such as a 
damp wall or the brass work of the fitting, gets a shock. 

If the positions of lamp and switch are reversed, then only 
the short length of inner wire up to the switch remains 
“live” when the switch is “off,” and the holder may be 
freely handled, as it is quite “ dead.” 

It seems to me that this latter method of connection is the 
correct interpretation of the relative I.E.E. rule. 

The diagram of connections is reminiscent of the engineer 
near Dublin, who fitted his stop valve on the engine’s 
exhaust pipe, and this worked fairly well till one day he 
slackened the nuts on the cylinder cover. 


Donald Smeaton Munro. 


Edinburgh, January 27th, 1912. 


[In considering this little problem care is necessary not to 
widen the issue. The method in question is only applicable 
when the lamp is on the run of the wiring ; if the lamp is, 
say, in the middle of a ceiling, the switch on the wall, and 
the circuit in the angle between them, the unorthodox con- 
nection offers no advantage, for if it is used, then a double 
conductor must be run to the lamp point, to take the inner 
there and back again. Returning to the actual case put 
forward, where the lamp point is at the junction of the 
main and switch wires (see sketch in our last issue), the 
amount of wire alive is practically the same in either case. 
Dust deposition and electrolysis ought not to come into 
question with an earthed concentric system, but if they do, 
they are identical in the two cases. The only valid argu- 
ment against the method seems to be that it keeps part of 
the lampholder alive ; this commonly happens on insulated 
systems with bayonet-holders, without apparently incon- 
veniencing anyone. Obviously the method suggested could 
not possibly be used with concentric holders, as the outer of 
the holder being earthed would keep the lamp burning 
continually.— Eps. E.R. ] 


* Electric Cranes and Hoists.” 


I do not want the reviewer of my book on “ Electric 
Cranes and Hoists” to feel that Iam turning on the hand 
that feeds me, but there is a matter of minor importance 
which should be corrected. 

Referring to the last chapter, on the ‘“ Properties of 
Sections and Conductors,” the reviewer says this “seems en- 
tirely superfluous, for every engineer possesses a pocket-book.” 

Apart from tables which are necessary in a complete 
manual, there are heavy tables on the moments of inertia of 
flats, rectangles and angles, remote from the neutral: axis. 
The preparation of these tables alone took more than 12 
months, and the object was to provide designers with tables 
which would enable them to design girders in much the 


same way as a busy business man uses a ready reckoner. 


As far as I am aware, the tables referred to are original, and 
I feel confident that if my reviewer looks into the 
matter, he will readily admit that they are unique. I thank 
him for his generous appreciation of my work. 

H. H. Broughton. 


Brighton, January 24th, 1912. 


My attention has been called to a sentence used in 
reviewing Mr. Broughton’s excellent book on “Electric 
Cranes and Hoists.” (The review appeared in your issue of 
January 12th.) It was stated that the last chapter, on the 
properties of sections and conductors, seemed superfluous. 
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It should have been mentioned that, in addition to the tables 
of British Standard Sections (Engineering Standards Com- 
mittee) and the tables of properties of annealed copper con- 
ductors (London Electric Wire Co.), Mr. Broughton has 
included original tables of moments of inertia of equal 
angles, of rectangles and of flats. The object of these 
tables is to save the designer time and trouble. While 
adhering to the original notion in my mind that everything 
possible should be done to keep the price of a text-book as 
low as possible, credit should have been given Mr. Broughton 
for his original tables. The others might, in the writer’s 
opinion, have been omitted, 
The Reviewer. 


The Economy of Electric Cooking. 


I note your correspondent’s letter of last. week, in which 
he suggests that the extra loss due to cooking by other 
methods than the electric way is immaterial from a 
nutritive point of view. As one of those who have drawn 
special attention to this economical feature of electric 
cooking, I should like to say that I differ very considerably 
from him. Though what is’ driven off, is practically all 
water, it is water that was previously in combination with, 
or physically a part of, the meat, and not actually free water 
in the ordinary acceptation of the term. Even your 
correspondent will admit that all the water should not be 
driven off and the joint reduced to a cinder. There is all 
the difference between a luscious grape and a dried skinny 
raisin, yet they are the same thing, except that in the latter 
case the water has been evaporated. Dried fruits, as sold by 
the grocer, are admittedly nothing like as palatable as the 
fresh fruit, and are only eaten as a substitute when the 
fresh variety cannot be obtained. Though only the water 
is supposed to be driven off, most of the palatability and 
flavour has also gone, and certain minor changes of a 
chemical nature have taken place. Now, as mentioned in 
your editorial last week, physiologists maintain that the 
more attractive a food is to the palate, the more good it is 
to the one who consumes it, for the production of digestive 
juices is thereby better stimulated. The human internal 
economy, as at present constituted, cannot exist on food in 
absolute tabloid form, there must be a certain amount of 
so-called waste material intermingled with the useful, to 
permit of the proper assimilation of the latter. 

There is no doubt that electrically-cooked meat not 
only tastes better, but- also looks more attractive, as com- 
pared with meat cooked in any other way. Further, it is 
cooked evenly and properly throughout. It is never half- 
burnt upon one side, undercooked on the other, and partially 
raw in the middle. Uniformity of cooking is, of course, a 
very important matter, and the electrical method provides 
that essential uniformity, even under the hands of an 
unskilled cook, in a manner that experience shows no other 
method can attain. 

I am afraid your editorial suggestion for a thorough 
scientific investigation into the whole question, is not one 
that is likely to be adopted, as it would be by no means an 
easy task, as is the case with all physiological problems ; yet 
such an investigation, even if only partly carried out, 
would be of very great interest and value. 


R. '‘Borlase Matthews. 
London, 8.W., January 23rd, 1912. 


May I be allowed to say a few words more, in reply to the 
editorial note with which you honoured my previous letter on 
this subject ? 

Your note suggests that it is not possible to cook meat as 
perfectly by the older methods as by electricity, but I, in my 
turn, cannot agree with you. The electric cooker has many 
advantages, and when I can afford it, 1 hope to go in for one, 
but although, in the meantime, I have to have my meat 
cooked by gas or coal, I do not find that it is dried up or 
toughened ; on the contrary, it is as juicy and succulent as 
meat can be, and, that being so, I fail to see how it can be 
less digestible or nutritious than if it had been cooked by 
electricity. 


There is a good deal of truth in your suggestion that 
appetite is satisfied only by volume, but if the food is of low 
nutritive value, the satisfaction is only temporary, and hunger 
soon returns. A pound of vegetable marrow may be as 
satisfying at the moment as a pound of beef, although the 
former contains a much greater proportion of water, but one 
would very soon be hungry again after a meal of vegetable 
marrow. 

I quite agree with you that further investigation of this 
matter is needed. The claim that electric cooking saves 
meat is one which, on the face of it, strikes the layman as 
somewhat preposterous, and unless it can be substantiated, 
such a claim is only likely to arouse suspicion, and to bring 
discredit on electric cooking and on the electrical industry in 
general. It seems a pity, therefore, that such a claim 
should be put forward by the Publicity Committee and in 
the technical Press unless it is proved to be thoroughly well 
founded. 

I have been asked by the editor of the /ournal of Gas 
Lnghting to withdraw the aspersion cast upon his journal in 
my last letter. I am sorry I referred to the Journal of Gas 
Lighting in the way I did ; I need hardly say that I had no 
serious intention of casting any reflection on the veracity of 
the journal, and I willingly withdraw any imputation that 
may have been implied bythe words I used. 


C. Allingham. 
London, January 27th, 1912. 


With 34 years’ experience of an electric household, I am 
inclined to think Mr. Good too optimistic, and to agree with 
Mr. Meares’s friend. Without doubt, electricity at a penny 
will cook better and more cheaply than coalor gas. But the 
difficulty of heating the kitchen itself and the vast amount 
of water needed by the ordinary household has not yet been 
commercially solved by electricity. For general heating pur- 
poses, electricity is only for the rich ; for who else can afford 
to keep a unit radiator or convector going 14 or 15 hours a 
day for each room that is to be inhabitable this weather ? 
Let us not deceive ourselves. Doors cannot be kept locked 
in practice, and radiators cannot be turned down. 

As to water-heating, what is required is a ready supply 
(not a trickle) of really hot water, at any time and at any 
tap, bath-room, bed-room, or scullery. There is no electric 
heater that will do this commercially, say, for about 25s. a 
quarter for a small household. 

For myself, I solved the problem by cooking by the fire 
which I have to have in the kitchen in the winter, and by 
using a gas water-heater (Ewart’s Califont), without any 
tank, for the hot water. This heater will give a continuous 
supply of water at 140° F. at full bore of a 4-in. tap, and 
has averaged 17s. to 20s. a quarter for a household of three 
persons with frequent visitors (including 2s. meter rent, 
gas at 2s. 10d.). Hot water is available in a matter of 
seconds. 

I am afraid, therefore, that Mr. Good’s opinion of the gas 
heater must be modified. Even the devil should be given 
his due! Nevertheless, [ am anxious to learn where the 
£5 electric water-heater can be bought. ee 


January 29th, 1912. 


Capital and Labour. 


At first reading it would appear that “ Capitalist’s ” letter 
in your last issue was an attempt to pull someone’s leg ; but 
as it may be taken seriously, it may be as well to make his 
position a little clearer. 

First of all, Union men will thank “ Capitalist” for his 
frank admission that Unions have raised wages, leaving the 
“highly educated” (and possibly the Chinese) as the only 
source of “cheap labour” that “Capitalist” must have. - 
Secondly, those of us who manage to be “ really efficient men 
at at wages from ten to thirty shillings a week ” will 
realise that it is not to “ Capitalist” and his class that we 
must look for an amelioration of our lot. 

In “ Capitalist’s” constantly-repeated “we” and “our” 
there is a subtle insinuation that he is speaking for the 
country at large, whereas he really is advancing the claims 
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of but ‘a negligibly small, though greedy, selfish and 
unscrupulous, fraction of the community— the capitalists. 

It would be interesting to learn whence “ Capitalist ” gets 
his confirmation of the statement that “‘ England’s trade bas 
suffered badly through the growth of Trade Unionism.” 
Official figures certainly do not show it. 

“ Capitalist” implies that the “struggling employers” 
have the Unions to thank for their struggles, whereas the 
admitted truth is that the very antithesis of Unionism, viz., 
competition, is the cause of their plight. 

One would imagine that, as a game,-keeping some seven- 
eighths of the population of the country overworked, underfed, 
badly housed, and generally in a state of cheap misery, 
because ‘‘in order to keep ahead of our competitors we must 
have cheap labour,” was not worth the candle. Only one of 
the favoured one-eighth would pretend that it was. 

So far from it being “ scandalous that the Unions should. 
be allowed to fix such a high standard of wages for the com- 
paratively unskilled worker,” the real scandal is that “ really 
efficient men can be obtained . . . as draughtsmen, engi- 
neers, station attendants, &c. . . . at wages from 10s. to 
30s. a week,” though how men obviously not even self- 
supporting can be said to have any efficiency at all, from 
their country’s point of view, is a puzzle that I must leave 
to your readers, 

It is a despicable attempt to set class against class to say 
that “it is impossible to go on increasing the unskilled 
wages . . . without making the skilled man’s lot harder.” 
(“Skilled man” here obviously means “staff man,” as 
everybody knows that the skilled artisan was the first to 
protect himself by Union.) The alternative, of course, is a 
rise of wage for the staff man, and it is up against him 
get it. Nobody will get it for him. 

I hope that “Capitalist” will write again, if only to 
tell us what the “proper level” of labour costs really is. 
With a sufficiency of premium pupils it might even become 
a negative quantity. 

“ Capitalist’s”” brutal frankness is valuable, inasmuch as 
it inevitably leads us straight to the question: Is the 
world’s work to continue to be done for the sole benefit of 
an utterly insignificant and mostly undeserving fraction of 
the population, or shall the workers (manual and mental) 
have their share in the ever-increasing flood of food, shelter, 
warmth and luxuries of all kinds which they continue to 
produce? “Capitalist” may take it from me that the day 
of spoilt darlings (including capitalists gud capitalists) is 
nearly over. An increasing number of professional men is 
beginning to consider its relation to the working classes. 
Personally, I can say without cant that I regret that my 
energies are so largely spent on providing more luxury for 
those who already suffer from too much. For the men who 
made this comfortable arm-chair, this cosy fire, this con- 
venient typewriter, I have done nothing. In fact, I have 
done less than nothing, for I have patronised their employers 
and so have helped to exploit them. 

Assistant. 


P.S.—It is to be hoped that correspondents mentioning 
“ Socialism” will first take the trouble to find out who 
he is. : 


The Electrical Profession as It Is. 


With reference to the various articles and letters appear- ~ 
ing lately in the REVIEW on employment, Trade Unionism, 
Institution matters, and such like, it appears as though most 
of your correspondents are missing the mark when they 
account for the present deplorable condition of things in the 
electrical profession by blaming Unions or Institutes as such. 
Union or non-union has nothing to do with it, especially as 
far as public supply undertakings are concerned. 

What is the usual method of filling vacancies at present ? 
Is it the man of experience, the man who has been “ through 


the mill,” and who is fitted by his past career and ability 


for the post offered? Is it he who invariably. gets there ? 
Emphatically, no. At the present day, past experience, 
ability, and aptitude, count but little, and in some cases not 
at all; it is he who can exert the most influence on the 
particular board or individual to whom the filling of the 
vacancy is entrusted. 
Municipal concerns are the worst offenders:in this respect, 


4 


and it is a well-known fact that 90 per cent. of the vacancies 
on supply staffs do not go to the most suitable applicants. It 
is he who can do the most political or social wire-pulling 
who gets there. What is the result? The really valuable 
men are being ousted, and the waster and job-cadger exalted. 


Year after year the best young men of the profession—men . 


who, given an honest chance, would have been the future 
shining lights of their calling—have left these shores, dis- 


-gusted at intrigue, and disappointed at failures oft repeated. 


I know of more than one Colonial employment agency on 
whose application books the names of desirable young men 
are to be found—men seeking a chance in some other clime, 
where ability, and not intrigue, is the rule by which 
situations are filled. Salaries have gone down, and are going 
down fast, as the result of jobbery and false methods. 

A great deal is talked of Institutions and kindred associa- 
tions. What are they doing for the desirable worker ? 
Simply nothing. By reason of absurd qualifications, require- 
ments and other stumbling blocks, many suitable men 
are debarred from becoming members of most of the so- 
called valuable institutions of the present day ; valuable, no 
doubt, to him who can comply with their requests and codes, 
but worthless to the young man who is really wanted in the 
electrical profession. 

During the past few years I have met scores of young 
men utterly disheartened by present-day methods; they all 
tell the same story, ability second place only, any other 
qualifications top of the tree. To the youth who is thinking 
of adopting an electrical career, I say, Don’t! Better far 
become a member of some profession where there is, perhaps, 
less glamour but more reality. 

’ What is wanted is not Institutions and Trade Unions, 
but a cleansing of the means and methods of employment. Give 
the right man his place at a living wage, and the waster, the 
inexperienced, and the man who works for a hobby, will be 
driven out, and the electrical profession will rise in the 
estimation of all right-minded individuals instead of being 
well-nigh despised as at present. I regret trespassing so far, 
but, on account of all that has been written and said on the 
matter lately, and as a warning to youth, I felt compelled to 


write the above. 
Diogenes. 


NOTES FROM CANADA. 


[FROM OUR SPECIAL CORRESPONDENT. ] 


THE accompanying diagram illustrates the position of the 
United Kingdom in relation to other countries so far as 
imports of “electrical apparatus ” to Canada are concerned. 
So far, the trade of Germany, and of all other competitors 
except the U.S.A., does not constitute a very serious menace 
to British trade with the Dominion, but the diagram clearly 
shows the enormous preponderance of American trade here, 


in this class of goods, over that of Great Britain and, indeed, 


over all other countries put together. 
It will be interesting to watch the results of the now 
really serious efforts of British manufacturers to secure their 


- share of Canadian trade. Under the heading of “‘ Machinery 


and Machines” the imports from Great Britain compare 
even more unfavourably with those from the'\U.S.A. 

Canadian trade is certain to be greatly augmented during 
the next few years, owing to the opening up of new territory, 
the development of water powers which is taking place, and 
the rapid increase in population. 

The credit of Canada at present stands well in the opinion 
of capitalists as the amount of money flowing into the 
country clearly indicates, and Canadians are being advised to 
preserve the standard which their country has reached in 
this respect. 

The year 1911, from an engineering standpoint, has been 
a record one ; it is said that in no one year has there ever 
before been so,much money spent on railway work, bridge 
construction, building, &c., and it is confidently predicted 
that 1912 will show even greater expansion. Canada will 
have to borrow some 8} million pounds sterling in order to 
carry out contemplated works during this year. ‘ 
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The Electric Power Co., of whose operations mention has 
several times been made in these notes, will be bought out 
‘by the Ontario Hydro-Electric Power Commission very 
shortly ; the operations of this latter body will, therefore, be 
extended over the south-eastern portion of the Province as 
well as the other parts, and the water powers on the Trent 
River will come under its control. 
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GERMANY OTHER COUNTRIES UNITED KINGDOM U.S.A. 


A recent editorial in the ELEcTRIcAL Review reminds 
one of the story of the tribe of savages whose method of 
ensuring that no speaker should weary his audience, or take 
up time required by others, was to insist that the speaker 
should stand on one foot—as soon as he put the other foot 
down the speech had to come to a full stop! 

This plan would prove more effective even than a “ fire- 
alarm gong” and is strongly recommended to the Council of 
the I.E.E. for inclusion in their rules. Even the untutored 
savage has wisdom of his own. 


Tilling-Stevens Omnibuses,—We are informed that 
as the result of the combination of MEessrs. THomAs TILLING, 
Ltp., and Messrs. W. A. STEVENS, LTD., a new factory, to be 
equipped with the most modern type of machine tools (electrically 
driven) for the rapid production of the complete “ Tilling-Stevens 
Omnibus Chassis,” is being built at Maidstone. The contracts for 
the constructional steelwork and the buildings have been secured 
by Messrs. Edward Wood & Sons, Ltd., and Messrs. R. Corben & Co. 
respectively. Mr. Walter Wolsey, jun., managing director of 
Thomas Tilling, Ltd., has joined the board of W. A. Stevens, Ltd., 
of which Mr, W. A. Stevens is chairman and managing director. 
The company has the advantage of the valuabie experience of Mr. 
Percy H. Frost Smith, who, while retaining his position as chief 
engineer to Messrs. Thomas Tilling, Ltd., will have as works super- 
intendent entire charge of the chassis construction. The chassis 
built at the new works will be identical with the 140 now on order 
for Messrs, Thomas Tilling, Ltd., and the Newcastle Corporation. 
The London offices of the company are at 26, Victoria Street, 
Westminster. 


NEW DIESEL PLANT AT KINGSTON-ON- 
THAMES. 


In our “ Lighting and Power Notes” we refer to the discussion by 
the Kingston Council of the recommendation by the Lighting Com- 
mittee to install horizontal Diesel engine plant at the electricity 
works ; the recommendation, which was based on the engineer's 
report, was adopted. This report pointed out that there were three 
alternative methods of extending the generating plant—by steam, 
gas or oil engine plant. In dismissing the first two, the engineer 
referred to the poor efficiency of -the steam plant in small: sets, 
and the higher capital cost per Kw. of gas engine and producer 
plant as compared with Diesel engine plant; for the gas plant the cost 
amounted to £19 per Kw., plus £2 per Kw. for a stand-by producer, 
and the labour would probably be double that required for Diesel 
engine plant. ; 

As regards the Diesel plant, the engineer considered that two sets 
of from 250 to 300-Kw. capacity would meet the requirements better 
than a single set of double the size, and his report details at con- 
siderable length the various offers for plant made by different 
firms. A summary of the latter is as follows, Siemens alternators 
and vertical engines being quoted for except where noted :— 


Kw. R.P.M. Per Kw. 
Diesel Engine Co. with Carels 200 177 £20 11 
engines 200 272 15 13 
300 210 16 14 
Sulzer Bros. ... a pee 200 165 £22 17 
243 257 17 15 
Mirrlees, Bickerton & Day... 200 243 £17. 1 
250 200 16 18 
Burmiester & Wain... aa 400 185 £17 5 
200 210 20 19 
Willans & Robinson... ie 210 210 £16 1 
270 178 19 12 
British Westinghouse ae 225 192°6 £15 6 
300 192°5 4 9 
British Westinghouse, with 225 192% £14 11 
own alternator 300 192°5 13 16 


Fiorizontal four-cylinder four-cycle engines. 
215. Kw.; 192 B.P.M.; £3,578 ; £16 12 per Kw. 
270 KW. ; 192 B.P.M.; £4,087; £15 2 per Kw. 
BAM Horizontal two-cylinder two-cycle engine. 
270 KW. ; 165 B.P.M.; £3,936 ; £14 11 per kw. 

Vertical four-cylinder four-cycle engine, 
332 Kw.; 178 B.P.M.; £4,217; £18 3 per Kw. 


The fuel consumption per Kw.-hour for the M.A.N. engines is 
specified as follows, with a 5 per cent. margin :— 


Full load, four-cycle engine, ‘603 lb. ; two-cycle engine, “64 lb. 
” ” ” ‘77 Ib. ” ” Ib. 


In none of the other cases was so low a fuel consumption quoted 
as in the case of the M.A.N. four-cycle engine, English makers 
giving ‘64-'66 lb. per Kw.-hour on full load, to 1°25-1°27 lb. on 
quarter load. 

All the firms guaranteed satisfactory parallel running of their 

lant. 

" After careful consideration of the various tenders, the engineer 
advised the Committee to install one horizontal M.A.N. Diesel oil 
engine, single-acting, four-cycle, four-cylinder, of 400 B.H.P. at 
192°5 B.P.M., direct coupled to a Siemens alternator of 270 Kw. at 
‘8 power factor,.and one horizontal M.A.N. Diesel oil engine, single- 
acting, two-cycle, two-cylinder, of 400 B.H.P. at 165 B.P.M., direct 
coupled toa similar machine. 

He summarises the advantages of the horizontal over the vertical- 
type Diesel engine as follows :— 4 s 

(a) Much quicker access to main bearings, connecting rod, piston 
and piston rings, should an inspection be necessary. 

(b) Easier survey of fuel valves without climbing a ladder. 

(c) Simpler and more accessible compressor. E 

(d) Simpler and smoother running valve gear with only two or 
four eccentrics against a great number of cams; less wear and 
tear of valve gear, re-adjustment easier. 2 : 

(e) The engines recommended are slow speed engines .. . . with 
four cylinders vibration is likely to be set up when running over 
200 B.P.M. 

(f) The two-cycle two-cylinder engine gives the same number of 
power impulses per revolution as a four-cylinder, four-cycle engine, 
but has only half.the parts. 

(g) The horizontal engines have a much lower centre of gravity 

.... and run steadier. 

(hk) The M.A.N. Co. have succeeded in successfully using tar oils, 
and have had an engine running on ordinary coke oven tar for 
12 months. x 

As regards the space occupied, the engineer says that the area 
taken by the four-cycle horizontal engine is somewhat more, and 
that taken by the two-cycle horizontal engine somewhat less than 
that taken by a vertical engine of similar power. 

With high-speed vertical engines the space taken is considerably 


‘less, but Mr. Edgoome adds, “I could not under any circumstances 


recommend the adoption of high-speed Diesel engines " 
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In. concluding this section of the report, instances are given of 
foreign firms who, having the vertical type of Diesel in use, are 
now installing the horizontal type. . 

A second section of the report deals with the proposed new 
switchboard which would supersede the present one, also with the 
installation of automatic oil-break switches on the feeder cables in 
the-sub-stations, kiosks, &c. 

Tabulated statements at the end of the report show that the 
estimated cost of gas engine and producer plant extensions, 
together with new switchgear, buildings, &c., amounts to £15,601 ; 
a similar scheme, but including Mirrlees-Diesel engines, amounts 
to £14,538 ; while the chosen scheme with M.A.N. Diesel engines 
would cost £13,500. The estimated saving for 1911-12, on a 
million units generated, using steam plant for the peak load only, 
and the Diesel plant for other times, as compared with steam 
generation only, is put at £1,131 ; and for 1912-13, at £1,294, 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Pape Electric Safety Lamps. 


Messrs. RICHARD PAPE, LTpD., of Belvedere Works, Belvedere, 
Kent, have sent us some further particulars of their patent electric 
safety lamps, which were on view at the Olympia Exhibition, and 
were referred to in our columns at the time. These lamps are 
adapted for inspection purposes or for miners’ use, in the various 
patterns shown in figs. 2, 3 and 4. The lamp consists of a 
metal case carrying inside a Fors accumulator, and on the top a 
lantern secured by means of a milled nut. The weight varies from 
8 lb. for the miners’ pattern to 5 lb. or more for inspection and 


respectively, and are fitted with bull’s-eye lenses and reflectors for 
projecting a powerful beam of light. 

The lamps are neat in appearance, with no projections liable to 
damage. Several types of lamp may be had with gun-metal cases 
for use at sea. : 

The miners’ lamp is light in weight, and is provided with a 
special strong type of accumulator and lamp-glass guard. This 
lamp can be supplied on maintenance contract at a fixed price per 
lamp per week. 


Joint Box for Conduit Work. 


Messrs. Donovan & Co., of 47, Cornwall Street, Birmingham, 
have forwarded us particulars of a special joint box which they 
have introduced for use where a large main has to be split up to 
feed a number of points. The box is of cast-iron, with insulated 


Fie, 1.—Joint Box FOR CoNDUIT WorRK. 


slate bases mounted inside, carrying substantial bus-bars drilled to 
carry the cables. The standard cable capacity is 100 amps. for the 
in-going main, and 25 amps. for the outgoing circuits. 

It will be noticed that the lower slate is mounted nearer the 
bottom than the upper one, } in. space being given in the former 


Fic. 2.—Parr “LIGHTHOUSE” LAMP, SHOWING METHOD OF 


DISMANTLING. 


bull’s-eye lanterns. Electrodes of a circular type are used in the 
Fors accumulators, the positive electrode being placed inside a 
porous pot, while the negative plate completely surrounds it. The 
grids of the positive plates are cast in one piece, and consist of 
vertical ribs and horizontal plates forming numerous small pockets. 
The centre of the grid is hollow, and one-half the vertical ribs 
extend inwardly from the outside periphery of the horizontal 
plates, the remaining vertical ribs extending outwardly from the 
inside periphery. The vertical ribs only extend for one-half the 
depth of the horizontal plates, so forming, when pasted, a con- 
tinuous mass of active material locked in every direction by the 
vertical ribs. The result is a very strong plate of light weight, 
proof against buckling and consequent shedding of paste, with a 
relatively high discharge. At the rates of discharge required for 
electric safety lamps, from 18 to 22 watt-hours per lb. of complete 
cell are obtained. 

The. lamp cases consist of either solid-drawn aluminium tube 
with a foot and collar cast on, or light aluminium castings. 

Trunnion-pins carrying a yoke are riveted to the cases by means 
of lugs, and a set screw through the centre of the yoke serves to 
hold a lantern firmly in position on to the case containing the 
battery. ‘This construction will readily be followed by reference to 
the illustrations ; and it is to be noted that the single set screw 
serves to make all joints perfectly air-tight. 

“Four sizes of the lamps are standardised, two being with circular 
cases for 2-volt batteries, and two with square cases for 4-volt 
batteries. The lanterns of the 2-volt sizes have circular glasses, 
and are rated to give one candle-power for 12 hours and three 
candle-power for 12 hours respectively. The 4-volt sizes give three 
candle-power for 12 hours and six candle-power for 12 hours 


Fig. 4.—PAPE 
“INSPECTION LAMP. 


Fig. 3.—Papr ‘‘ MINER’s” 
SAFETY LAMP. 


and 2} in. in the latter case, as this allows circuits from the bottom 
panel to pass up behind the top panel, without getting near the 
live bus-bar of opposite polarity. The bus-bar is arranged so that 
a main can be joined at one end and an outgoing main at the other 
end, thus avoiding the necessity for crossing wires. 

The box can be drilled to take any combination of tubes, and has, 
we understand, been highly approved by various engineers who 
have examined and used it, 


Sulphalium. 


THE SULPHALIUM METAL Cu., of Cyclops Works, Milwall, E., have 
introduced a new aluminium alloy called sulphalium, which is stated 
to have twice the strength of aluminium, and none of its drawbacks. 
We are assured that there is no zinc in the alloy, so that the danger 
of crystalline fracture, subsequent on vibration or shock, is absent. 
It is unaffected by the atmosphere, while a strict test in sea water 
extending over six months had no deleterious effect. The alloy is 
of the well-known silvery colour of aluminium, but possesses 
double its strength, while the specific gravity is only 3 per cent. 
more than the pure metal. In working it is somewhat similar to 
phosphor bronze, and is readily machined and filed. Castings run 
easily, and for fine pattern work it should be extremely suitable, 
as there are no blow holes and very slight contraction. The metal 
is supplied in various grades of quality and toughness ; it can be 
had in ingots, sheet, or rod. The tensile tests show a breaking 
point of 9°7 tons, while the elastic limit under compression is 5°7 
tons. We understand that the metal has been taken up by the 
Admiralty, and also by aeroplane engineers, while for electrical work 
and for scientific instruments it seems to he eminently suitable. 
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LEGAL. 


KINGHAM r. ELLIS & WARD. 


On Wednesday, January 24th, the case of Kingham r. Ellis and 
Ward, electric lighting and general consulting engineers, of 
Birmingham, was heard in the King’s Bench Division before Mr. 
Justice Bray and a common jury. There was originally a claim by 
by Messrs, Ellis & Ward against Mr. Kingham for £134 for work 
done and material supplied, and judgment was given for that 
amount for Messrs. Ellis & Ward. Mr. Kingham now sued on a 
counterclaim. for damages, as he alleged that defendants 
had negligently advised him as to purchasing a gas engine to be 
used for driving a dynamo at an electric theatre at Aylesbury. 
This the defendant denied. Mr. Powell, K.C., and Mr. Graham 
Mould were for Mr. Kingham, and Mr. Hollis Walker, K.C., and 
Mr. A. Ward for Ellis & Ward. 

Mr. POWELL said the claim was for damages for negligently 
advising Mr. Kingham as to the purchase of a gas engine which 
was removed from Edmonton to a picture theatre in which 
he was interested at Aylesbury. A private company was formed 
in February last year for the exploitation of the theatre and 
plaintiff was interested in it. Messrs. Ellis & Ward were 
instructed to see the gas engine in question and to report as to its 
suitability for the purpose for which it was required. They 
reported that the engine was suitable and efficient for the purpose 
of lighting the Aylesbury Electric Theatre and certain shops in 
the locality; that it would always be saleable and in a couple of 
years would be worth £250 and would enable the theatre to be 
lighted at less cost. Upon that advice Mr. Kingham bought the 
engine in question, and entered into a contract with defendants 
for certain works. Plaintiff now said he had found the 
engine wasteful and unreliable and totally inadequate to do more 
than light the theatre, and that only at extravagant and abnormal 
expense. Counsel then read a great deal of correspondence which 
had passed between the parties and witnesses were called in support 
of plaintiff's case. 

Mr. Wm. Jupp, consulting engineer, of Colchester, said he 
examined thé engine in question, and it was not an engine that a 
careful person would have recommended for use to produce electric 
light in a cinematograph theatre. Many parts of it were very 
much worn. On one occasion it took him 15 minutes to get it 
started, and it was quite a matter of luck when it “ went off.” 
Personally, he should: not recommend any one to buy such an 
engine. 

Mr. Hy. HALE, with 20 years’ experience of gas engines, said 
the consumption of gas in the one in question was abnormal. He 
offered to give Mr. Kingham scrap-iron price for it. 

Mr. KINGHAM, in evidence, said he was influenced to buy the 
engine by the opinion expressed by Mr. Ward and conveyed to him. 

For the defence, Mk. WILLOUGHBY ELLIS said he went down to 
Edmonton to see the engine. Mr. Challis and Mr. Freeman were 
there. It was an engine of the type of 14 or 15 years ago-——one of 
Wells Bros.’ high-speed electric lighting type. Mr. Challis, who 
had used it, said it had been working satisfactorily on its load. 
Witness asked Mr. Challis if the engine had been’ quite 
satisfactory during. the time it had been working there, 
and he said it had. There was no time to make a detailed 
examination, and witness then gave it as his opinion that it would 
be suitable for Mr. Kingham’s general purposes as a temporary 
measure and until the question of the town lighting was settled. 
He denied that he ever said the engine was worth £250. The only 
opinion he expressed was that it would be able to light some of the 
shops near the theatre. 

Some further evidence was given on behalf of defendants 
and counsel then addressed the jury. His Lordship having 
summed up, the jury returned a verdict for plaintiff for £150. 
Judgment was given for that amount, with costs; but Ellis and 


Ward were given costs up to judgment on the original claim on . 


July 24th, 1911. | 


NATIONAL TELEPHONE Co. 


In the Chancery Division on Monday, January 29th, Mr. Justice 
Joyce, on the application of Mr. Younger, K.C., fixed February 27th 
for the hearing of the action brought by Lord rate and Lord 
Wolverhampton against the National Telephone Co., Ltd. 


WHits v. L.0.C. 


On Tuesday, in the King’s Bench Division, Mr. Justice Avory and 
& common jury had before them an action by Mr. Joseph James 
White, a barrister’s clerk and electrician, of Merton, against the 
London County Council, claiming damages for personal injuries 
due to the alleged’ negligence of defendants, inasmuch as they 
invited him to await the arrival of one of their cars on the Victoria 
Embankment, near Blackfriars Bridge, at a dangerous place, and 
failed to take proper precautions, whereby he was throwe down 
and injured. 

Defendants, by their defence, denied any negligence and pleaded 
contributory negligence. 

Mr. McOaLt, K.C., in opening the case for the plaintiff, said the 
case raised a point of considerable importance to all who used tram- 
cars in the city of London. Plaintiff was a barrister’s clerk and a 


Qualified electrician dealing with electrical fittings and the instal- 
lation of electric light. 


Mr. WAtss (for the L,C.C,): There is no loss in regard to his 
electrical profession in the statement of claim. : 

Mr. McCati : His Lordship will deal with that question later 
on. Proceding, counsel said that on February 20th, 1910, plaintiff 
left his chambers in the Temple, where he was employed, and 
walked with a friend to the Blackfriars Bridge end of the Embank- 
ment in order to get a car to Merton. Plaintiff and others assembled 
on a raised platform to await the arrival of a car. Asa car came 
up there was a rush, and plaintiff was pushed on to the tram lines 
and a tramcar came along and struck his left foot, and he was 
dragged along some two or three yards. His leg was severely 
injured, and he was taken to St. Bartholomew’s Hospital, where his 
injuries were attended to. The result of the accident was that he 
was crippled for six weeks and confined to his house. Counsel 
submitted that the defendants did not take reasonable care, and 
that the platform then in use was a dangerous platform. Mr. McCall 
added that the defendants had now erected a large refuge at the 
spot, which was: properly guarded and roofed in, and when regu- 
lated would prevent the recurrence of such accidents. 

PLAINTIFF and others gave evidence to the effect that in the - 
rush the plaintiff was knocked down and a moving car injured 
his leg. 

Mr. WALSH said he hoped to prove that there was no recognised 
stopping-place here at all ; all cars stopped at or near the platform, 
but they had no actual place to stop at. 

At the conclusion of plaintiff's case, MR. WALSH submitted that 
on the statement of claim there was nothing for the defendants to 
answer. He contended that there was no case here of negligence 
at all. The suggestion of the plaintiff that this platform should 
have had handrails and guards was too absurd for words. : 

Mr. McCatt said his submission was that there was ample 
evidence of negligence. Defendants invited the plaintiff to use 
this temporary shelter, and as carriers they were under the obliga- 
tion to make the shelter as reasonably safe as possible. 

His LoRDSHIP said he would leave the case to the jury to say if 
the plaintiff had proved that the defendants had been guilty of . 
negligence in the construction and management of this platform. 

Mr. WALSH, for the defendants, said it appeared as if the plain- 
tiff was a man who should go about with a nursemaid. When the 
plaintiff and others entered a crowd and fought to get on a car, 
they took the risk of accident upon themselves. ; 

Evidence was then called to show that the defendants did all . 
they could to regulate the traffic at Blackfriars, and made every 
effort to get a proper shelter erected. 

On Wednesday the jury returned a verdict for the defendants, . 
and judgment was entered for them, with costs. 


JACKSON r. WESTERN ELECTRIC Co., Lrp. 


At Manchester County Court on January 24th, John Jackson of 
Urmston, Manchester, brought a successful claim against the 
Western Electric Co., Ltd., of London and Woolwich, for £42 as 
the balance of wages due to him. Plaintiff, it was alleged, was 
engaged as a foreman at £4 per week with a three months’ trial. 
If satisfactory, the wages were to be as to ability. He was 
informed that the company were extending their works, whereas 
it appeared as though there was a strike, or that one was imminent. 
Six men left Manchester for the works at Woolwich and they were 
boycotted. After four days the six men were paid off, and the 
plaintiff was told that his services were no longer required. He 
was given a receipt for £10, his wages to date, but the receipt now 
bore the words “in lieu of a week's notice.” It was alleged that 
these words were not on the receipt at the time he sawit. The 
defence was that plaintiff found he was not familiar with the 
particular class of work required, and he consented to receive £10 
and his railway fare to terminate the matter. The clerk whd made 
out the receipt declared that it was now exactly as it was when 
plaintiff signed it. Other witnesses said that the strike had been 
over for a month when the plaintiff and the six men were engaged. 


CAVEHILL AND WHITEWELL TRAMWAY. 


In the King’s Bench Division, Dublin, on Monday, the matter of 
arbitration between the Belfast Corporation and the Cavehill and 
Whitewell Tramway Co. came on before Mr. Justice Boyd and Mr. 
Justice Kenny, on the application of the Corporation to set aside 
the award. The grounds were that the arbitration did not conform 
to the directions of the Appeal Court. Subsequently it became 
necessary for the parties concerned to go to the King’s Bench 
Division, No. 1, where the Lord Chief Justice and the Lord Chief 
Baron were sitting, in order to have a full bench ; and after a short 
discussion on several legal points, the Court decided to hear the © 
case on Monday next. ae 


Tur FLEETwuop EstaTE Co., Ltp., r. THE- BLACKPOOL AND 
FLEETWOOD TEAMROAD Co. 


At the Manchester Assize Court on Tuesday, before the Vice- 
Chancellor, the trial was begun in this action, which raised the 
question of the rights of the parties in regard to certain lands 
adjacent to the tramroad of the defendant company. 
Mr. Grant, for the plaintiffs, said that in 1896 a Bill was 
passed by Parliament for the tramroad between Blackpool and 
Fleetwood. Meanwhile negotiations were carried on with the 
owners of the Thornton Estate, which had since become the 
property of the plaintiffs, and an agreement was entered into 
which gave the owners certain rights. The tramroad was not 
Constructed according to the line originally contemplated, and the 
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result was that on the western side of the line were portions of 
laid which formed parts of the Thornton Estate.‘ The plaintiffs’ 
contention was that. the defendants’ right was limited to an ease- 
ment for a line of railway 30 ft. in width, and that they had no 
rights over portions of land outside those limits. Defendants said 
their easement extended to the western border of the Thornton 
Estate, which in sonie places was 65 ft. At a spot where the 
Plaintiffs intended to make a road across the line the defendants 
had"put down a shelter and made an approach to it on the plain- 
tiffs’ land, fenced it off, and made a road and footpath. 

Mr. Svrton, for the defendants, said they were entitled to 


occupy and use for the purpose of a railway, any part of the land, © 


and 'to put up the shelter was one of the things that was necessary. 

Mk. GRANT said that five crossings had been made and paid for 
by the company, and under the agreement the plaintiffs had the 
right: to ‘determine whether three others should be put by the 
tramway company. 

Evidence having been given, the VICE-CHANCELLOR said he did 
not think that'either the Act of Parliament under which the rail- 
way'was constructed, or the agreement made with the owners, 
conferred upon the defendants the right to do what they had done, 
and he gave judgment for the plaintiffs, with costs. The plaintiffs 
would have leave to move for an injunction if the defendants did 
not appeal within a month. 


~ 


EcHO OF THE ELECTROBUS LITIGATION, 


Mr. Jusrick NEVILLE sitting for the disposal of companies winding 
up business had before him on Tuesday a petition of Mr. F. A. 
Fraser for the compulsory winding up of the Re-organisation and 
Control] Syndicate which was formed to take over the affairs of the 
Electrobus Co, 

Counsel in support of the petition said that it was presented by a 
creditor who was also a shareholder holding 49 fully paid shares. 
The petitioner's debt was only £40, but he was supported by another 
creditor for - £45, making altogether £85. His Lordship would 

, remember that there was considerable litigation with regard to the 
London Electrobus Co., and the respondent company got into 
difficulties. It was impossible to satisfy the petitioner's debt by 
execution as the company’s offices were the offices of a solicitor, and 
there was nothing of the company’s on which to distrain. 

There was no opposition to the petition and His Lordship made 
the usual compulsory order. 


REID-NEWFOUNDLAND Co. v. ANGLO-AMERICAN TELEGRAPH 
Co., 


THIs appeal from a judgment of the Supreme Court of Newfound- 
- land of February 1st, 1911, came before the Judicial. Committee of 

the Privy Council on January 26th. According to the Zimes report 

the action out of which the appeal arose was brought by the 

present. respondents, the Anglo-American Telegraph Co., against 
the appellants, the Reid-Newfoundland Co., in regard to the use by 

the latter of a special telegraph wire. 

Their Lordships decided to consider their judgment. 


BUSINESS NOTES. 


Tendering for Canadian Contracts.—The Imperial 
Trade Correspondent at Winnipeg (Mr. J. Appleton) reports that a 
good many requirements for the city of Winnipeg, respecting which 
British firms might be in a position to tender, are being advertised, 
but the notice.for the return of tenders has in each case been too 
short to permit of advice being sent to the United Kingdom-and 
being acted upon.. It is highly necessary, adds Mr. Appleton, that 
British firms desiring to do business in the Canadian West should be 
represented by agents there. i 

In regard to requirements for the city of Vancouver, the Imperial 
Trade Correspondent there (Mr. P. G. Shallcross) writes that before 
applications for tenders are actually printed, those who are making 
a study.of the business have already their plans well under way, 
and that. there is not much chance for the firm coming. in at the 
eleventh hour to make a successful tender.—Board of Trade 
Journal, 


“Tantalum” Penny 
Stamps.—-We illustrate the. latest 
type of advertising adhesive label, 
which we understand MESSRS. 
Bros. Dynamo WORKS, 
Lrp., Tyssen Street, Dalston, N.E., 
are prepared to supply in quantities 
to the trade for affixing to corres- 
pondence, invoices, &c. In size it is 
slightly larger than a penny, and is 
printed in black on bronze paper, 
the head being a facsimile reproduc- 
tion of the well-known’ “ Satisfied 
Consumer” design, whilst the usual 
the words, “Tantalum Lamps, my 


insoription is 
Electric Light Bill Halves” 
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“Phenix Contracts.—We learn that the PHanix 
DyNAMO MANUFACTURING Co., LTD., of Bradford, have increased 
their capital by the issue of 6 per cent. preference shares to the 
amount of £10,000, dated January Ist, 1912. Amongst the con- 
tracts which they have in hand are the following :— 

Wolverhampton Corporation.—Two 3,600-5,000 - ampere motor ~- driven 
boosters. 

Large Yorkshire Flour Mill.—Large alternator and motors. 

Farnham U.D.C.—Two 150-xw. alternators driven by Mirrlees, Bickerton 
and Day Diesel engines. 

Bradford Technical College.—Turbine generator, three steam sets, and 
motor equipment for the new textile department. 

Birmingham Corporation:—Three booster sets, each consisting of two 
2,700-ampere dynemos driven by v.c. motors. Two 350-Kw. motors, three- 
phase. One 120-xw. motor. 

Northern Shipyard.—One 3,700-ampere booster at 65 volts. One 3,000-ampere 
booster at 5 volts. 

Bury Corporation.—One motor-booster consisting of two 1,200-ampere 
dynamos driven by D.c. motor 

Large Textile Mill in Yorkshire.—Complete equipment 
alternator driven by Belliss engine, and 250 8.H.P. of motors. 

“Irish Linen Mill.—170-xw. alternator and 200 8.H.P. of motors. ; 

Crown Agents for the Colonies,—Two 170-xw, alternators, driven by Diesel 
engines. 

atney, Combe, Reid, brewers, London.—Three 150-kw. D.C. generators, 
and 300 8.H.P. of motors. . . 

Birmingham Metal Works.—Electrification of two works, about 200-8.H,P, 
motors served from Corporation mains. 

Oil Mills in Hull.—Several large motors for oil mill combination. 

The Phoenix Co. have on the books at the moment electrification 
for seven large textile factories and several screening equipments 
for English colliery companies as well as two Colonial paper mill 
installations. Recent orders also include seven 200-B.H.P. 3,000- 
volt pump. motors at about 1,400 R.P.M. and a large number of 
Phenix patent explosion proof motors for fiery coal mines. 
Building extensions are in hand at the works and wili be ready 
for occupation before the end of March. 


Electric Miner’s Lamp.—Mr. informs 
us that he is introducing a new electric miner’s lamp which has 
several novel features. It is capable of giving 2 c.P. for over 10 
hours, and is fitted with two electric light bulbs, one arranged so as 
to give a diffused light, and the other placed in a parabolic mirror, 
which enables a concentrated beam of light to be thrown in any 
desired direction. The parabolic mirror is golden coloured, so as to 
give a yellow beam of light, which is less trying to the eyes and 
does not throw such deep shadows. The lamp bulbs are also pro- 
vided with special screens, so that, in the event of breakage, there 
is no risk of inflammable gases being ignited. The complete lamp 
weighs 4 lb. 5 oz. 


Acheson Graphite Products.—The process of tracing 
the British agents for these lubricants has advanced a stage further. 
We have now been informed by Mr. A. W. Farnswortu, of The 
Strand, Derby, that he is the general agent for the United Kingdom 
a the Acheson products, and all inquiries should be addressed to 

m. 

We also learn that Mr. C. E. ABELL, of 4, Foregate Street, 
Worcester, is agent for the Acheson products in that district, and 
will be pleased to receive inquiries. 


Synchronome Clocks,—THE SyNcHRONOME Co., of 32 
and 34, Clerkenwell Road, E.C., have in hand a large number of 
installations of their time system. The London and North-Western 
Railway Co., having had experience of their system at Euston, 
Harrow and Pinner, are equipping their Birmingham offices, Bushey 
Station and their passenger and goods stations at Broad Street 
Station. The latter includes about 100 dials and numerous turret 
clocks, and will be entirely automatic, not even the master clock or 
controlling pendulum requiring winding. The ‘“Synchronome” 
system is also being extended by the Caledonian Railway Co. from 
the Glasgow Central Station and Hotel to the Buchanan Street 
Station, and has been adopted by the Midland Railway Co. 
throughout their new Adelphi Hotel, Liverpool, where one elec- 
trical pendulum will be used to operate upwards of 200 dials on a 
single circuit. Among other installations they have in hand in 
London alone are electric time-circvits for the new offices of the 
Law Union and Rock Insurance Co., Chancery Lane, and the Royal 
Insurance Co., Lombard Street ; also the L.C.C. School of Arts and 
Crafts, Royal Palace Hotel, Kensington, Cavendish Club, Piccadilly, 
and the Town Hall, Hackney, : 


Whist Drive—On 27th ult., the Committee of ‘the 
Electrical Installations, Ltd., Athletic Club invited their members 
and friends to a whist drive held at The Horns Assembly 
Rooms, Kennington. The rooms had been specially decorated 
for the occasion, and the members of the club and their 
guests numbered close upon 200. A handsome set of prizes had 
been presented by the varidus members of the staff, and at the close 
of the evening, these were presented to the successful players by 
the President. of the club, Mr. Stanley C. Russ. - 


Bankruptcy Proceedings,—THomas Toprine, elec- 
trical, &c., engineer, 361, Lord Street, Southport, Lancaster.—Mr. 
Registrar Howarth held a sitting at the Court House, Government 
Buildings, Victoria Street, Liverpool, on Monday’ last for ‘the 
adjourn@i public examination of the above debtor. The Official 
Receiver stated that the examination had been adjourned on the 
last occasion to enable the debtor to give information about 
numerous book debts which he had inserted in his statement of 
affairs, as many of those which he had put down as good ‘were 
disputed by the debtors. The debtor had attended at the Official 
Receiver’s office that morning for the first time; and he must ask 
for a further adjournment to get proper information on the 
subject. He hada large bundle of letters from people who disputed 
the accounts, A further adjournment was ordered, 
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Book Notices,— Practical Electrician’s Pocket-Book and 
Diary, 1912. Edited by H. T. Crewe, M.I.Mech.E. London: §. 
Rentell & Co. Price 1s. and 1s. 6d. net,—The new issue of this 
well-known pocket-book has been much improved, besides being 
subjected to the customary revision. The Diesel engine section has 
been rewritten, the producer-gas section enlarged, and several other 
sections have been materially modified. New sections have been 
introduced on bioscope working, depreciation, illumination and 
railway working, and, generally, the contents have been brought 
well up to date. f 

“Depreciation and Wasting Assets.” By P. D. Leake. 1912. 
London : Henry Good & Son. Price 10s. 6d. net. 

“The Radio-Telegraphist’s Guide and Log-Book.” By W. H. 
Marchant. 1912. London: Whittaker & Co. Price 4s. 6d, net. 

“Journal of the Franklin Institute.” Vol. CLXXIII, No. 1. 
January, 1912. Philadelphia: The Institute. Price 50 cents. 

“ Bulletin Mensuel de la Société Belge d’Electriciens.” Vol. 
XXVIII, No. 12. December, 1911. Brussels: Emile Bruylant. 
Price 1 fr. 75. 

“Spon’s Architects’ and Builders’ Pocket Price Book and Diary,” 
and “Spon’s Architects’ and Builders’ Pocket-Book, Memoranda 
Section.” 1912. London: E. & F. N. Spon, Ltd. Price 2s, 6d. 
net each. 

“ Bulletin de la Société Internationale des Electriciens.” Decem- 
ber, 1911. Paris: Gauthier-Villars. Price 2 fr. 50. 

“ Proceedings of the Rugby Engineering Society.” Vol. VIII. 
1910-11. Rugby: The Society. Price 10s. 6d. 

“ Transactions of the Institution of Engineers and Shipbuilders in 
Scotland.” Glasgow : The Institution. 

“Annales des Postes, Télégraphes et Téléphones.” December, 
1911. Paris: A. Dumas. Price6fr. 

“Die Konstruktionen Elektrischer Maschinen.” By W. Peineke. 
1912. Brunswick: Vieweg & Son. Price M. 3.60. 

“Quarterly Bulletin of the American Institute of Architects.” 
Vol. XII, No. 3. October, 1911. Washington: The Octagon. 

“ Journal of the Western Society of Engineers.” Vol. XVI, No.9. 
November, 1911. Chicago: The Society. Price 50 cents. 

“Small Greenhouses.” By T. W. Sanders. London : Agricul- 
tural and Horticultural Association.” 1d. 

“The Russian Year Book, 1912.” By Dr. Howard P. Kennard. 
London: Eyre & Spottiswoode, Ltd. : 

“Sell’s Directory of Telegraphic Addresses, 1912.” London: Henry 
Sell. 25s., including supplement, 

“The Application of Hyperbolic Functions to Electrical Engi- 
neering Proble ms,”’ By A, E. Kennelly. 1912. London : Hodder 
and Stoughton, Price 6s. net. 

“Elementary Lectures on Electric Discharges, Waves and 
Impulses, and Other Transients,” By C. P. Steinmetz. 1912. 
London : Hill Publishing Co. Price 8s. 6d. net. 


Small Motors.—Mr. M. W. Woops, of 19, Devonshire 
Chambers, Bishopsgate, E.C., sends-us a list of a number of orders 
received by him for small A.c. motors up to 5 H.P., single, two and 
three-phase, of which he makes a speciality, especially for slow 
speeds. He claims high efficiency for his small a.c. motors, and fits 
all sizes above } H.P. with ball bearings, and either totally enclosed 
or protected frames, 


ENGINEERING INSTALLA- 
TIONS, LTD.—At a meeting held at 298, Goswell Road, E.C., on 
January 20th, it was resolved to wind up voluntarily, with Mr. W. 
Purchas, 1, Sidney Street, Cambridge, as liquidator.. A meeting of 
creditors is called for February 8th. 

Ruesy ScHoot ExLectric LIGHTIN@ Co., Lrp.—Creditors must 
send particulars of their debts, &c., to the liquidator, Mr. A. E. 
Donkin, Rugby, by February 7th. 


Catalogues and Lists—Messrs. W. Curistie & Co., 


‘50, Wellington Street, Glasgow.—New catalogue containing 


particulars, with effectively produced illustrations, of their dynamo 
and motor brushes, Xc., including three patterns of pliable type. 
copper and graphite self-lubricating brushes, namely, ordinary, 
turbo, and improved slip-ring patterns. Other features in the list 
are copper carbon brushes for high or low-voltage A.c. or C.c. 
machines ; graphitic and all carbon brushes ; “ Galva” commutator 
polishers, commutator compound, galvanic metal packings, Xc. 
Particulars will be found in the list of experiments made on some 
of the above-named brushes, and the results are shown by means of 
curves. Copies of the catalogue can be obtained on application. 
Messrs, W. T. GLOVER & Co., LTD., Trafford Park, Manchester.— 
List No. 9, just issued, is a strongly bound catalogue, in green cover 
with gilt lettering, relating to electric cable accessories. There isa 
colour index to the different sections of the catalogue, the coloured 
edge indicating, by reference to an early page, the nature of the 
contents at that particular point. There is also a full alphabetical 
index. The sections covered are these :—Standard sleeves and boxes 


for solid type joints; standard boxes for disconnecting link type _ 


joints ; standard cable suspenders, boxes, cleats, winding drums, &c., 
for use in mines ; standard processes and fittings for sealing the ends 
of cables; standard box details and jointing sundries; standard 
feeder pillars, frames and covers, ventilators and contract sundries. 
The book abounds in illustrations of the great variety of. manu- 
factures which are contained in so many sections, and both half- 
tones and line diagrams have been carefully prepared in order to 
make the contents of real value. THe matter is conveniently 
arranged, and we have not the least. doubt that the book will be a 
constant companion to engineers who have to do with public 
supply, industrial works, colliery, and other installations. 

‘THE GENERAL ELECTRIC Co., LTD., 67, Queen: Victoria Street, 
London, E.C.—‘t The Evolution of Light” is the title of a small 
12-page booklet. issued, with a striking cover, for the use of con- 


tractors in connection with the Osram campaign. Various stages 
of lighting are illustrated, including moonlight, oil, rush and torch, 
candle, gas, electric, and finally “Osram.” Contractors can have 
quantities of these booklets, printed with their own names and 
addresses, by applying to the company’s publication department 
at the above address. 

THE ‘BRITISH PROMETHEUS Co., LTD., Salop Street Works, 
Highgate, Birmingham.—Twenty-four-page catalogue (No. 146)’ 
giving brief particulars, illustrations and prices of various designs 
of their electric heaters, chiefly of the convector pattern, also a 
few luminous types, combined convector and lamp, and an 
imitation log fire. The heaters are now guaranteed for five years. 
We observe from a list toward the end of the pamphlet that the 
Prometheus apparatus is used on board a large number of well- 
known ocean-going liners, at Buckingham Palace, in English 
theatres and railways, and in ships of a number of foreign navies. 

MEssrs. CromPTON & Co., Lrp., Arc Works, Chelmsford.—Cata- 
logue No. D32, of 20 pages, containing specification, description, 
shipping, price and other information relating to their a.c. induc- 
tion motors, also lists of prices of their controllers, starters, &c. 

Messrs. G. WEYMOUTH PROPRIETARY, LTD., Neptune. Street, 
Richmond, Melbourne, Australia,—Hanging wall calendar for the 
current year, with monthly tear-off sheets, on each of which appear 
half-tone illustrations of various classes of electrical machinery 
manufactured by them in Australia. 

Messrs. DUNCAN WATSON & Co., 62, Berners Street, London, W. 
—Fourteen-page booklet, giving illustrations and stating prices of 
the “ Duncan” electric radiators made in various designs of art metal 
work. Those of the luminous type that are listed range from two 
to eight-lamp sizes. Bastian quartz heaters are also shown, and 
the radiators may be fitted either with these heaters, with lamps, 
or with other heating elements, as desired. 

Messrs. SIEMENS Bros. & Co., Ltp.—We have received from 
the Publicity Department of this firm (on behalf of their Electric 
Appliances Department, Westminster, London, 8.W.) a copy of the 
new issue of catalogue (24 pages) No. 509, “ Motor-car Accessories,” 
which supersedes the May, 1909, issue. The sections dealing with 
pocket instruments and electric motor horns have undergone a 
careful revision, with the result that the pocket instruments are 
now listed in-several grades, and new designs have been added to 
the list of trumpets for motor horns, This catalogue should be 
useful to those who are interested in electrical accessories for 
motor-cars, 


Browett, Lindley Contracts—We are informed that 
Messrs. BROWETT, LINDLEY & Co., LTD., have this week received 
an order for one of their 500-B.H.P. triple-expansion forced lubri- 
cation engines for the Bengal and North-Western Railway Co., 
Ltd., through the offices of Messrs. Sir A. Rendel & Robertson, 
consulting engineers. They only recently received from the 
British Westinghouse Co., Ltd., an order for two 400-Kw. triple- 
expansion engines to Messrs. A. Rendel & Robertson’s specification, 
for the Indian State Railway. North-Western section. These are 
now in active preparation, and a repeat order for a further two 
400-kw. sets for the same station is completed, and in course 
of packing for shipment. They have also in hand a 2,000-H.P. 
three-crank compound engine for Messrs. P. Dixon & Sons’ paper 
mills, Grimsby ; a 500-Kw. three-crank compound engine for 
Darlington Corporation ; a 500-kw. steam dynamo, switchboard, 
condensing plant, &c., for George Town, Penang, through Messrs. 
Preece, Cardew & Snell, consulting engineers; a 150-Kw., two- 
crank compound engine for the British Museum, and many other 
important contracts. 


Trade Announcements,—T HE ELEcTRICAL APPARATUS 
Co., LTp., have recently opened their Manchester office at Palatine 
Buildings, Victoria Street, Manchester, under the management of 
Mr. Thos. G. Travis. All Lancashire inquiries should be sent to 
that addr ess. 

THE WESTMINSTER ENGINEERING Co., Lrp., Victoria Road, 
Willesden Junction, N.W., have purchased from Megsrs. Ferranti. 
Ltd., all the necessary drawings, plant and tools, and ate prepared 
to carry out repairs or supply new spare parts to F erranti alter- 
nators, rectifiers, kc. Messrs. Ferranti have advised their customers 
to this effect. The Westminster Engineering Co., Ltd., have for - 
some years devoted a portion of their works to electrical repairs. 1s 
They also bring machines of old design up-to-date fitting interpoles oe 
where necessary, new comniutators, new brush-gear, &c. 

Messrs. W. LinEy & Co. have removed to ground floor premises 
at 30, Benson Street (off Mount Pleasant), Liverpool, Their tele- 
phone number and telegraphic address remain unaltered. 


LIGHTING and POWER NOTES. 


Acton.—The Electricity. Committee of the U.D.C. met 
specially on Tuesday, and agreed to accept the offer of the Metro- 
politan Electric Supply Co., Ltd., to pay £50 per annum as ground 
rent of the site of the works in connection with the transfer ‘of the 
electricity undertaking. 

Estimates for street lighting were considered at a meeting of 
the Highways Committee the same evening. Mr. E. C. Owen 
secretary of the Metropolitan Electric Supply Co., Ltd., wrote to 
the effect that he confirmed Mr. Pragnell’s undertaking when he 
interviewed the Council, viz, that the company agreed to the 
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1,000-c.P. lamps remaining lit until 1 a.m., instead of till midnight. 
As to increasing the candle-power of the lamps to 300 from 
1 a.m, until dawn, that could be done at an increase of charge to 
£13 15s. per lamp annum. The company were, however, of 
opinion that their second scheme, viz., erecting lamps on the tram 
poles, and extinguishing half of them at 1 a.m., would afford far 
better illumination than the fewer number of large candle-power 
lamps, and would ensure the Council’s section of the main road 
being lighted in a superior manner to that obtaining in the boroughs 
of Hammersmith and Ealing. The reply of the manager of the 


1,000-c.P. high-pressure lamps alight up to 1.30, their place then 
j being taken by 300-c.P, lamps, would be ona 10 years’ contract £13, 
and ona contract for five years £14. It was decided to accept 
the latter for lighting the by-roads, and to defer the question of 
lighting the main road, i 


Aldeburgh.—Good progress is being made with the 
electricity works, and it is anticipated that current will be avail- 
a Easter. Poles for the overhead wires are being erected in 

e town. 


Alloa.—The T.C. has officially inspected the new plant 
inatalled in the electricity works, which it may be remembered 
were taken over from the British Electric Plant Co. in 1909. The 
station is suction-gas driven, and the main building was doubled 
in length during 1911, and a 240-8.H.P. horizontal twin-cylinder 
“National” gas engine, coupled to a B.E.P. dynamo was installed, 
together with two producer plants, either of which will run the 
above engine. The station “running” costs for the six months 
ending November 15th, 1911, are given as ‘842d. per unit sold, the 
output amounting to 115,609 in 1911, and the maximum demand to 
129 Kw. The fuel used is coke breeze from the adjoining gas 
works at 3s, per ton, and large coke at 8s. per ton. 


Argentina,—The Direccion General de Arquitectura is 
authorised to invite tenders for supplying electric light and power 
to the district Colonial Asylums at Oliva (Province of Cordoba) 
and Retardados en Torres (Province of Buenos Ayres). The cost is 
estimated at about £22,000.— Board of Trade Journal, 

The Compania Electricidad de la Provincia de Buenos Ayres has 
been definitely taken over for account of the English company as 
from Ist inst. 

Ashton-under-Lyne.—The Education Committee has 
decided to have the electric light installed at the new Council 
schools. 

Baildon (near Bradford),—The U.D.C. has decided to 
i apply for a provisional order for the purposes of electricity supply. 

a in the township. 
i Barnsley.—The B. of G. has appointed a Committee to 
; consider the advisability of installing electric light at the 
Workhouse, 

Bexhill.—The L.G.B. has sanctioned loans of £2,000 

q for mains extensions and £1,200 for house services, representing the 
if amounts required for these purposes for a period of two years from 


March 31st last. 


Braunton,—According to the local papers, the new 
i electricity plant is practically complete. The company has 
installed a 45-B.H.P.-oil engine, running at 225 R.P.M., driving a 
q dynamo-hooster set ; also a 360-ampere-hour battery of 130 cells. 
i The company has taken over the pumping of water for the South- 
i Western Railway Co., the price fixed being £50 per annum, and 
f has nearly completed the public lighting installation. 

Brighton.—The Lighting Committee of the T.C. has 
; decided to install four oil coolers at the Southwick works to 
; replace the old surface condensers which have been utilised for the 
: purpose, at a cost of £760. 


Burnley.—The Burnley R.D.C. has informed the B. of T. 
: that it objects to the provisional order being granted to the 
4 Burnley Corporation to supply electricity in the township of 
Reedley Hallows, on the ground that the order does not provide 
: at what charge electricity will be supplied. The Corporation has 
asked the R.D.C. to appoint a deputation to meet it to discuss the 
matter. 

‘ 

Canada,—A company has been formed, with a capital 
stock of $30,000,000 to carry on the business of an electrical power 
and light company, and for other purposes. 

The Imperial trade co mdent at Toronto reports that a 
number of municipalities in the Province of Ontario have passed 
by-laws to enter into contracts for the supply to them of electrical 
power. Most of these municipalities will, in consequence, require 
various electrical plant for the purpose of distributing the power. 
’ The names of the a AO in question may be obtained at the 
Commercial Intelligence Branch of the B. of T, 


Canterbury,—The B. of G. has decided to have the 
electric light installed at the new Nurses’ House. 


-. opposition to the promotion of a provisional order by the Pontefract 
Corporation. for the electric lighting of the borough. 


Chester.—The T.C., January 24th, approved the 
scheme prepared by Mr. S. E. Britton (the Council's electrical 


engaged as expert, for. utilising the water-power of the 


Brentford Gas Co. was to the effect that the amended charge for - 


Castleford,—The U.D.C.. has decided not to offer any 


engineer) and satisfactorily reported upon by Mr. A. C. Hurtzig, - 


River Dee for the generation of: electricity. The scheme will 
require a capital expenditure of £13,000 for the construction of the 
necessary works and the provision of plant (including £500 to the 
Dee Fishery Board for their expeuses in erecting a fish pass and 
other works). Ald. R. ©. Davies, in moviny the adoption of the 
Electricity Committee's recommendation, explained that it is 
intended to erect a hydro-electric works on the site of the 
Old Dee Mills, and utilise the water-power by the installation 
of three turbines of 225 H.P. each and three dynamos. The 
machinery embraces no novel features, but in the opinion 
of the chairman of the Committee, it was correct to say 
the scheme is unique in this country, because it was the 
application of machinery to a large volume of water on a 
tidal river. The water rights of three other mills are being 
taken over, which will give an additional capacity of about 


6,000 cb. ft. of water per minute. The average flow was taken as | 


240 million gallons per day, and the plant which it is proposed to 
put down will be capable of dealing with practically 600 million 
gallons ; the units generated will be about a million per annum, 
The site itself is conveniently situated for the transmission 
of electrical energy, either to the existing mains at the 
Cross during heavy demands for current, or to the Crane 
Street electricity works, where it would be distributed or 
stored during light demands. It is estimated that the sale 
of current from the units supplied by the water plant at 1d. 
per unit would produce an annual income of nearly £5,000, at 
a working cost, including capital charges, of £1,500, showing an 
annual profit of nearly £3,000—sufficient to pay the capital involved 
within five years. The scheme was adopted with six dissentients, 
and application will be made to the L.G.B. for sanction to borrow 
£13,000. Councillor H. F. Brown, who opposed the scheme, argued 
that they would be well advised to follow on well known lines and 
develop their steam plant, either in connection with their electvri- 
city works or the refuse destructor. 


Chile——A decree granting to Don Felipe Gonzalez a 
concession for providing the town of Gorbea with electric light is 
announced. 


Coventry.—At the City Council on Tuesday, the Electric 
Light Committee recommended that the scheme submitted for the 
extension of the undertaking at the total estimated cost of £16,514 
be approved, and that the cost be paid out of revenue. The scheme 
comprised extensions to switchboard, 12 panels, with building ; 
cooling towers; foundations ; pumps and pipes; circulating water 
and steam pipes. The sum of £16,514 included £5,777, the value 


of plant already scrapped and proposed to be superseded, which ° 


amount it would be necessary to provide out of profits, and which 
would be transferred to capital account and applied as part 
of the cost of the extensions comprised in the scheme. The Com- 
mittee submitted financial arrangements which would leave a 
balance remaining to be provided out of profits of the current year 
of £6,058. 


Darton,—The Penistone R.D.C, has given its consent in 


connection with the application of the Electrical Distribution of © 
Yorkshire, Ltd., to the B. of T. for an order for the lighting of the 


district with electric light. 


Dundee, — The Corporation electricity department 
recently sought to be rated on the same basis as the gas depart- 
ment—namely, on one-fourth of the valuation roll entry. Ata 
meeting last week of the Law and Finance Committee, Treasurer 
Soutar said this was practica@ly a request that they should give an 
advantage to the electricity department at a cost of £800 to the 
rates, in order that the department might accumulate a greater 
appearance of success than was justified by the fact. The convener 
of the Electricity Committee pointed out that the engineer had 
thought it wasonly fair to put the two departments—gas and elec- 
tricity—on the same basis, but the treasurer replied that as far as 
the gas department was concerned, the standard of a fourth of the 
assessment was statutory and binding. This, said the convener, 
showed the extent to which the electricity department was handi- 
capped. It was agreed that the present practice continue. 


Falkirk,—The T.C. seems to be very much alarmed at 
the Provisional Order being applied for by Mr. George Balfour, of 
the Scottish Central Electric Power Co., for powers to supply cur- 
rent to (among other places) the Larbert district for lighting pur- 
poses. Several meetings of the ratepayers have been held, and this 
week a plebiscite is being taken to ascertain the opinion of the 
electors, The question asked on the voting card is, ‘Are you in 
favour of opposing Mr. Balfour's electric lighting order by way of 
a burgh extension?" The T.C. points out that should the Order 
be passed and Mr. Balfour's powers transferred to the Scottish 


Central Oo., the position will then be that the latter will be able to 
enter into competition with the T.O, in gas lighting in the Larbert © 


district. Mr. Balfour Brown, K.C., advises the Council to oppose the 
Order most strenuously for the entire exclusion of the Larbert dis- 
trict from the Order, and, failing exclusion, for protection clauses. 


He is of opinion that the most effective way of opposing the Order _ 


would be by the promotion of a burgh extension scheme to include 
the Larbert district within the burgh, and eo place the Town 


Council in the position to supply electricity in that district. . 


Opponents of this view point out that since the introduction of 


' . electric lighting in Falkirk there has been a big increase in revenue 


to the gas department. - 


_Fife.—Mr. ©. A. Carlow, of the Fife Coal Co., says that 


that company has about 600 electric motors running in connection 
with its collieries, Altogether he computes that im the collieries 


| 
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of Fifeshire the total number of electric motors at work a 
1,000. The Fife Coal Co. has also 65 coal-cutting machines, 


-cutting 660 000 tons of coal in the year. 


Glasgow.—The T.C. has approved of a recommendation 
of the Sub-committee on Electricity Works for transforming 
machinery for a sub-station in Whitevale district, and the erection 
of sub-stations in the Maryhill and Trongate areas: The engineer 
has been authorised to prepare specifications for the necessary 

lant. 

r Organised by the T.C., a smoke-abatement exhibition is to be 
held in the city from September 20th till October 12th this year. 
The exhibition will follow to a certain extent the lines of the 
previous one held two years ago, and the most up-to-date con- 
trivances for the complete combustion of solid fuel, and the most 
modern developments in heating, cooking, lighting ‘and ventilation 
by means of gas and electricity, for domestic, business and manu- 


‘facturing purposes, will be shown. There will also be competitions 


in all kinds of baking and cooking by gas.and electric apparatus 


for girls. Among the bodies under whose auspices the exhibition is 


to take place is the British Electrical and Allied Manufacturers’ 
Association, 


Heston and Isleworth.—At the last meeting of the 
District Council a joint report of the clerk and surveyor was con- 
sidered on the Southall, &c., Railless Traction Bill. As the pro- 
moters of the company expressed their willingness to take the 
whole of their electric supply from the Council, the Electricity 
Committee has made the following extension of the scale of its 
present charges for power purposes :—Consumption of 20,000 and 
not exceeding 25,000 units per quarter, 1d. per unit; 30,000 and 


. not exceeding 40,000, ‘95d. ; 40,000 and not exceeding 50, 000, “90d. ; 


50,000 units per quarter, “85d 
Holyhead,—The U.D.C. has decided to lower the price 


of current to private consumers from 5d. to 44d. per unit as from 
March 21st next, and to increase the charge for current for public 
lighting to 44d. per unit from the same date. 


India,—In connection with the Tata hydro-electric 
project, tests for the power required for the contracting mills, 
aggregating close upon 30,000 I.H.P., have been made under the 
guidance of Mr. H. P. Gibbs, general manager of the company, 
and the necessary plans for fitting the motors and general mill 
equipment will be shortly taken in hand. Alternating-current 
motors will be adopted running at from 350 to 750 R.P.M., the 
average horse-power per motor being reckoned at about 200; the 
voltage sunctioned is 6,000 inside the factory, the periodicity being 
50 cycles per second.—Indian Teatile Journal. 


Kingston-on-Thames,—At the last meeting of the 
Town Council, the report and recommendations of the 
Lighting Committee on the electricity undertaking of the 
Council was presented. This recommendation is that applica- 
tion be made to the L.G.B. for sanction to the borrowing of £13,500 
for extensions, and that the tender of the M.A.N. Co. be authorised 
to be accepted for Diesel engine plant and iSiemens alternators at 
£8,328. In addition to the Committee’s report, there was an 
exhaustive report by the electrical engineer (Mr. J. E. Edgcome) 
dealing with the alternative methods of carrying out the nec 
extension of the generating plant. The engineer’s report further 
gave details of the visits of himself, in company with a Sub-Com- 
mittee of the Lighting Committee, to various towns in England and 
on the Continent, where Diesel oil engines were seen at work. In 
Germany, Diesel oil engines were inspected at Berlin, Tegel, Halle, 
Nuremburg and Augsberg, and in Belgium at Ghent. 

Tenders were then invited from certain “makers and agents” in 
England and Germany, details of which are given elsewhere. After 
full consideration, the Committee found that the type of engine 
best suited to the needs of the Council was of the horizontal type 
constructed by the Maschinenfabrik Augsberg-Niirnburg Co. 

In moving the adoption of the report, the Chairman of the 
Lighting Committee pointed out that there was only the small 
margin of 128 Kw. between the 800 Kw. capacity of the existing 
plant and the present maximum demand upon it, viz., 672 Kw. The 
current year’s maximum demand has exceeded that of any previous 
year by 80 Kw., whilst during the past 10 years the units sold had 
more than doubled in quantity. He urged the fuel cost of the 
present system of generating (£3,000), as a factor in favour of 
adopting internal combustion engines ; the cost of generating by 
producer plant and gas engines was lower under present working 
conditions, but even it was more costly than by Diesel engines. 

The adoption of the report and recommendations was strongly 
opposed by Councillor Hall, who pleaded for “expert” advice, 
and by Councillor Macaulay, on the basis of “ patriotism,” and in 
support of his contention, hae produced letters of the British 
Westinghouse Co., who, held, had not had fair treat- 
ment in the matter of Ssadieing. This contention was to some 
extent borne out by the electrical engineer in his report on the 
various tenders received, from which it appeared the Westinghouse 
Co. was not included in "the firms specially invited to tender. The 
report says: ‘‘The British Westinghouse Co. wrote me in December 
asking to be allowed totender. . I was not aware that this 
firm were manufacturers of this type of engine.” 

After a lengthy debate necessitating the suspension of standing 
— the report and recommendation was carried by 19 votes to 9, 
with three Councillors remaining neutral. It might be stated 
that) the Lighting Committee comprises 17 members—a great 
pen of the Council—and it was held by the opposition to be 

fareical to bring up for discussion in genera racreaa a revort and 


recommendation that had already been agreed to by a majority of 
the councillors. 

Llandaff and Dinas.—The R.D.C. has applied to the 
B. of T. for permission to use overhead lines in Whitchurch at a 
pressure of 230 volts, alternating current, for the purpose of supply 


under the E.L. Orders, 1901 and 1908. 


Llandudno,—Loans of £250 and £150 for work in 
amen with the electricity works have been sanctioned by the 


New Zealand,—It is proposed to raise a loan for the 
construction in the borough of Wairoa of a suction gas plant and 
electricity works, and of electric lines for the purpose of supplying 
electricity for ligh ‘ng and power purposes, at a cost of £6,000. 


Perth.—The T.C., at a special meeting held last week, 
agreed to oppose a provisional order in connection with the Loch 
Ericht water and electrical power scheme. The Lord Provost 
informed the meeting that petitions against the order were to be 
— by the Tay District Fisheries Board and by the County 

uncil. 


Reading.—The B. of G. has appointed a committee to: 


consider the advisability of having the workhouse lighted by 
electricity. 


South Africa.—A serious fire occurred at the locomotive 
workshops of the South African Railways at Uitenhage early in 
January, resulting in the total destruction of the electric power 
house. The workshops brigade worked well, but was seriously 
hampered by the low pressure of the water, and by the crowd 
who swarmed over the works, 


Stapleton (Bristol)—At the Stapleton Workhouse 
electric light is to be substituted for gas. 


Swansea.—The T.C. at its last meeting discussed a 
recommendation from the Electricity Committee for the carrying 
out of important alterations and extensions at the electricity station, 
and for the purchase of new boilers and accessories. It was stated 
the cost would be about £46,000, and the question arose as to 
finding the necessary money. It was said that the T.C. had power 
to raise a portion under the Act of 1902, but that for the greater 
part it would be necessary to seek the consent of the L.G.B, The 
town ae and the borough ‘treasurer were instructed to prepare a 
repo: 

The T.C. has decided tonpeaed £4,750 in enlarging and improving 
the electricity works. 


Taunton,—A L.G.B. inquiry was held at Taunton on 
January 30th into an application by the T.C. for sanction to the 
borrowing of £2,500 for extensions to the electricity plant. There 
was no opposition. 


Teignmouth.—The U.D.C. has decided not to take 
any action with regard to the proposed electricity scheme for the 
town. The proposal was that the Council should put down its own 
installation, and the above decision was arrived at after considering 
the present available borrowing powers. 


Tunbridge Wells.—The Mayor has given notice to move 
at the next meeting of the T.C. a motion to oppose the Bill of the 


‘ National Electric Construction Co., seeking to confirm agreements 


for free wiring, to which practice, the Council;:is opposed. 


Uruguay.—An American Consular report says a proposi- 
tion has been presented to the Ministry of Public Works for utilis- 
ing the rapids of the Salto Grande Falls in the Uruguay River, 
some 15 miles above the city of Salto, to generate electrical energy 
for transmission to towns on both banks of the river, and ultimately 
to Buenos Ayres and Monte Video. The operations are to be com- 
menced with a proposed capitalisation of Ben 000,000, and a con- 
cession for a term of 90 years is asked, in return for which the 
Government is to receive 5 per cent. ‘of the gross receipts and a 
given amount of electrical energy at half the current rates. As 
fuel is scarce and has to be-imported at great cost, the realisation 
of this project will ultimately prove of great importance in develop- 
ing the country’s mineral and other resources. 


Walthamstow.—The Public and Private Lighting Com- 
mittee reports having further considered two reports by the elec- 
trical engineer with reference to the provision of additional plant 
at the generating station, and has decided that application should 


_ be made to the L.G.B. for sanction to the borrowing of £22,624 for 


the provision thereof, including condensing plant, cables, a 
Tenders are to be obtained for replating and maintaining th 

lighting battery at the generating station for a period of 10 > Bre 
also for the rebuilding of a switchboard, The Light Railways 
Committee has decided to instruct the tramways manager to equip 
the cars travelling between Chingford Mount and the a alain 


Stratford, with metallic-filament lamps. 


Yarmouth,—On Saturday last thé streets and hibiaaia 
and private houses were left in darkness, owing to a steam pipe 
at the Corporation electricity works bursting, and by which two 
men were severely scalded. Lamps of various kinds and candles 
were used in carrying on trade, but a numiber of the larger shops 
and picture theatres were compelled toclose, The entire tram ser- 
vice was stopped, and stranded cars bed to be drawn home to the 
depdt by teams of horses, 
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‘TRAMWAY and RAILWAY NOTES. 


Argentina.,—The Rosario Municipality is preparing 
specifications for about 200 km. of new electric tramways. Tenders 
are'to be called for, and a concession will be granted. The existing 
company, says.the Reriew ofthe River Plate, gives little satisfaction 
to the inhabitants, and its service could scarcely be worse. © 


Ashton,—-The, lease of the Hurst D.C, to the 
Ashton-under-Lyne Corporation of the tramways in its area 
expires within the next few months. Under the terms of the lease 
the Ashton authority has for some years sustained a loss of £1,000 
a year, and it is determined that if it again takes over the system 
in the urban area, it must be on terms advantageous to the Corpora- 
tion. To maintain the same service as at present will mean a call 
on the rates of Hurst of ls.in the £. There is a possibility that 
the District Council will refuse to im such a burden on the 
ratepayers, and rather allow the lines and overhead equipment, of 
which it is the owner, to stand idle. 


Australia,—A proposal before the Legislative Assembly 
recently was for the nationalisation of the Perth (W.A.) tramways 
service, and that negotiations be entered into with the Tramways 


The mover urged that nationalisation was preferable to 


municipalisation on the ground that there were so many con- 
flicting interests involved in the latter case. 


Blackburn.—A report for the nine months ending 
December 31st, was presented to the Tramways Committee last 
week. This showed that the profit for the period was £2,452, com- 
pared with £1,030 for the corresponding nine months in 1910. 
The net receipts wers £50,012, of which £47,943 was traffic 
revenue. The cars travelled 831,848 miles in Blackburn, and 
51,074 in Accrington, and carried 8,867,577. passengers. The 
expenditure out of gross revenue was £18,489; including :— 
Traffic expenses, £11,277; general expenses, £3,234; general 
repairs and maintenance, £8,694; and cost of current, £8,315. 
Out of the balance, £6,567 was added to sinking fund, £4,625 
was repaid to the Public Works Loan Commissioners, and £4,717 
as interest, leaving a balance profit of £2,452. 


Brighton.—The West Sussex County Council, at its 
meeting to-day, will be recommended to authorise the opposing of 
the Brighton District Tramways Bill, the Hove Corporation Railless 
Traction Bill, the Brighton Corporation Railless Traction Bill and 
the railless traction Bill which is being promoted by the Brighton, 


Hove and Preston Omnibus Co. The Urban District Council of 


Southwick has decided to support the Tramways Bill, but to oppose 
all the railless traction Bills, both as to the services, the supply of 
electricity and the power to run omnibuses, while the Lancing 
Parish Council has stated that it approves of the tramways scheme, 


_but not of the railless traction proposals. 


Continental projected con- 
version of the Rhein-Haardt Railway to electrical working has 
started an agitation to construct a circular railway to embrace Bad 
Dirkheim, Friedelsheim, Giénnheim, Niederkirchen, Ruppertsberg, 
K6énigsbach and Gimmeldingen, with a connection with the State 
line, Neustadt-Ludwigshafen and the new line to Meckesheim. By 
these proposed lines the chief wine districts of the Rhine Valley, 
hitherto without railway conveniences, will be joined to the main 
line system.—Zeitschr. fur Elektr. und Maschinenbau. 


Doncaster.—The T.C. has decided to proceed with the 
tramway extension scheme to the Brodsworth model village in 
preference to running railless cars. The track will be laid on 
sleepers on one side of the road, and the cost will be about £25,000. 
An extension at an expenditure of £15,000 is also to be made to 
Warmsworth. 


East Ham.—Application is to be made to the B. of T. 
for consent to duplicate the tramway track in High Street North. 


Edinburgh.—Presiding at the annual general meeting of 
the shareholders of the Edinburgh and District Tramways Co., 
Ltd., Mr. B. Hall Blyth, chairman of the directors, said, regarding 
the Town Council’s proposal to introduce a system of railless traction, 
that the company’s policy was to encourage any kind of tramway, 
no matter what traction was used, that was not going to be in com- 
petition with the company’s system, and to oppose any tramway 
that was going to compete with them. The directors had offered 
to allow their manager, Mr. Shepherd, and the assistant: manager, 
to manage the railless system without charge. The railless cars, 
they believed. would be feeders for their own tramways. 


Glasgow.—The Tramways Committee of the T.C. is to 
consider a proposal by Councillor Hugh Lyon, who asks that it be 
remitted to the Sub-committee on Finance to consider and report 
upon the whole question of instituting a half-yearly service of cars 
from 12 midnight to 3 a.m. The same committee to whom the 
matter was remitted has agreed to take no action in connection 
with a-motion by.Councillor Cohen proposing that the:-convener, 
‘looking. to the great success of the concession of two stages for 
3d. on the tramway system, bring before his committee the 
desirability of adopting a 6d, ticket similar to those used in Conti- 
nental cities; which would be available for 12 journeys and would 
be punched’for each journey, and thus minimiee the work of the 
conductors and cause less inconvenience to the travelling public,” ' 


Hull.—At. a meeting of the Tramways Committee, on 
January 25th, it was stated that the men had accepted the new 
conditions drawn up by the Committee. Under this agreement the 
conductors get an advance of 1s. per week, and shorter hours are 
enjoyed by some of the men employed as car cleaners. 


Lanarkshire,—At its last meeting the Lanark County 
Council approved of the proposal applying for a prov. order for 
power to’ construct three lines of tramways within its jurisdic- 
tion—(1) From near Uddingston to near-Holytown; (2) from 
Main Street, Uddingston, to the west-end.of Bellshill ; and (3) from 
Main Street, Mossend, to a junction with the Lanarkshire Tram- 
ways at New Stevenston; and to acquire either by itself or 
in conjunction with the Town Councils of Hamilton, Motherwell, 
Wishaw, or other Corporations, the present undertaking of the 
Lanarkshire Tramways Co. 


London,—Speaking at the half-yearly meeting of the 
Chatham Railway Co. on Tuesday, Sir Wm. Hart Dyke intimated 
that the question of electrification of the suburban lines had been 
referred to an expert by the Joint Committee. Lord Claud 
Hamilton, presiding at the half-yearly meeting of the East London 
Railway, also referred at length to the question of electrification, 
and stated that tenders would be opened in the first week in 
February, both for the equipment and electrification of the line. 


Middlesex,—At the last meeting of the County Council 
a report of the Tramway Committee was adopted to the effect that 
a clause should be inserted in the Southall, Hounslow and Twicken- 
ham Railless Traction Bill providing for the County Council to 
become the purchasing authority within a given period. 

Rawtenstall.—The T.C. has received from the B. of T. 


sanction to a loan of £4,668 to meet excess expenditure on cars and 
the electrical equipment of the tramways. 


South Africa,—The Christmas holiday traffic between 
Kimberley and Alexandersfontein, the De Beers resort 6 miles out, 
was interfered with owing to one of the electric cars catching fire 
and being destroyed. The blaze occurred within a mile of Alex- 
andersfonteini Hotel, and the débris of the car blocked the line for 
some hours. Fortunately one car was on the hotel side of 
the obstruction, and met and brought back the passengers there. 


Sunderland,—An influential body of local tradesmen has 
requested the Corporation Tramways Committee to institute a 
parcels-carrying system in connection with theelectric cars. Before 
replying, the Committee decided to inquire as to the working of 
the system in other towns. The Outfitters’ Association protested 
against the action of its fellow-tradesmen, on the ground that 
private traders should resist all municipal trading enterprise. It, how- 
ever, urged that boys carrying parcels should be carried on the cars 
at reduced fares by means of coupons. The Tramways Committee 
declines to entertain this proposal. — ANSE: 


TELEGRAPH and TELEPHONE NOTES. 


Anglo-German Telephony.—The Postmaster-General 
recently stated that it had been proved by experiment that telephonic 
communication between London and Germany could not be effected 
through France. Tests of the new Anglo-Belgian cable indicate 
that it may be accomplished by way of Belgium, at any rate, as far 
as towns in the west of Germany. 

An Anglo-Swiss telephone service is likely to be opened shortly. 

Australia,—The Marconi Co. has informed the Common- 
wealth Government that it intends to take such action as may be 
necessary to protect its patents. 

The Government has ordered the material for four stations, to be 
erected at Hobart, Melbourne, Port Moresby and Cooktown, or 
Thursday Island, from the Maritime Wireless Co., Ltd., Sydney. 
The total cost of each station will be about £1,600, as against 
about £4,600 for the high-power wireless stations at Fremantle and 
Sydney. 

Canada-Spain,— Wireless communication has been 
effected between Glace Bay, Canada, and Aranjuez, Spain, by way 
of Poldhu and Clifden. 


Canadian Telegraphs.—A correspondent of the Zimes 
reports that the programme of the Dominion Government includes 
a national system of telephones and telegraphs, under the control of 
the Post Otfice Department, and the improvement of cable com- 
munication, so that Canadians will not have to get news through 
American channels. 


Chile.—The Diario of December 13th publishes a 
decree granting to Senores Paul Zanartu and Carlos Matte a con- 
cession for the installation of telegraph and telephone lines between 
Santiago” and Valparaiso,. with an intermediate station at 
Curacavi. Twelve months are allowed for carrying out the work. 
—Bodrd of Trade Journal. 

Coastguard Telephones.—For the more effective 
watching of the coast, 63 huts, equipped with telephonic com- 
munication, and suitably manned, are about to be erected by the 
Government, : 
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Ferroconcrete Poles.—An American Consular report 
states that the Government of New Zealand has adopted ferro- 
concrete poles for telegraph lines in place of wooden poles, and 
1,265 have been made for the line between Auckland and Hamilton. 
The poles are 6 X 8 in. at the base, and 6 in. square at the top, the 
length being 26 ft. Angle poles are much stronger, and aré made 
hollow. 

(verhead Lines.—Sheriff Blair, Dumbarton, has granted 
the petition brought by the Lord Advocate, on behalf of the Post- 
master-General, for authority to erect: telephone poles in Clydebank, 
in opposition to the Clydebank Town Council, which desired that 
the wires should be laid underground. 

New Cable.—The c.s. Cambrian this week has been 
laying a new submarine telephone cable between Cape Grisnez and 
Abbotscliff. 

New German Cables.—The Syndicate of German 
South American Telegraph Companies has acquired three-fourths 
of the stock capital of the Compania Telephonica y Telegraphica 
del Rio de la Plata, which has telephone and telegraph lines in 
Buenos Ayres, and is also in possession of half the stock capital of 
the Compania Telegraphica y Telephonica del Nacional, which has 
several cables to Rosario. The cable of the German South 
America Co. ends at Pernambuco, and the company is now pre- 
paring to extend its cables to Buenos Ayres, and from there to 
other cities.—Financial News. 

Phantom Circuits,—The phantom-circuit system, by 
means of which two metallic telephone lines are utilised for three 
lines of communication, has been improved by the electrical staff 
of the G.P.O., and has been successfully applied to the submarine 
cables between London and Brussels, 


Post Office Factories.—The Departmental Committee 
appointed to consider the working of the Post Office factories recom- 
mends that the factories be maintained for purposes of repairs ; 
that a reserve of apparatus awaiting repair be re-established and 
maintained, in order to equalise employment ; that in England and 
Wales the work withdrawn from the local shops be transferred to 
the main factories, but that in Scotland-and Ireland the work 
withdrawn be concentrated in repair shops in Edinburgh and 
Dublin, subsidiary to the main factories; that the factories be 
placed under the control of the stores department : that the Mount 
Pleasant premises of ‘the general factory be gradually transferred 
to Holloway ; that the work and staff of the Dalston repair shop 
of the National Telephone Co. be similarly transferred to Hollo- 
way, which would thus become the only London factory of the 
Post Office; that the proposed provincial factory be situated at 
Birmingham, adjacent to the stores depét; that the Nottingham 
factory of the National Telephone Co. be not retained or replaced ; 
and that the staff of the Nottingham factory be offered transfer, 
with payment of removal expenses, to Birmingham. The Com- 
mittee also recommends that the existing establishment of the Post 
Office factories be revised throughout; that the proposed estab- 
lishment be based as closely as possible upon the work which can 
be relied upon as permanent ; and that the proposed establishment 
be arranged to afford ultimate provision for repair alone, with 
minor exceptions.—Financial News. 


Russia.—The Department of Posts and Telegraphs is 
seeking the necessary powers for the installation of a new tele- 
phonic line between Moscow and St. Petersburg. The cost of this 
will be about £21,080. 


Spain.—The central Marconi station at Aranjuez was 
officially inaugurated on Saturday last, in the presence of the King 
of Spain and other royalties. 


Switzerland.—The Swiss budget for 1912 contains pro- 
vision for the expenditure of £206,172 on material for telegraphic 
and telephonic lines, and £55,800 on telegraphic and telephonic 
apparatus. 

Telegraphic Error.—Owing to a telegraph operator's 
mistake in transposing two figures in a message, the Postal Tele- 
graph Co. has been called upon to pay nearly $40,000. In 1905 a 
New York firm wired its New Orleans correspondent to sell 20,000 
bales March cotton at 12.70c., but the message when delivered 
read 12.07 c. Thereupon the firm sued to recover the loss.—Zimes. 


Uruguay.—The Government has refused permission to 
the Alemana Sudamericana Cable Co. to lay cables or landlines 
within its jurisdiction, so as to connect up with Brazil and Europe. 
The concession granted in 1867, for 60 years, now held by the 
Western Telegraph Co., is the cause of the refusal.—Review of the 
River Plate, 


Wireless Telegraphy.—The Post Office authorities 
intend to erect a wireless station on the Isle of Wight, near St. 
Catherine's Lighthouse. 


Wireless Time Transmission,—The German Imperial 
Post Office authorities are engaged on the establishment of acentral 
station at Fulda for the wireless transmission of time. The station 
is to have a range extending over the whole of Germany, and is to 
synchronise all the public clocks ; atransmission tower of a height 
of 330 ft. is in course of erection. One of the three normal clocks 
in the station is to be arranged to send a high-pressure impulse to 
the transmitting antenne every minute, when the receiving clocks 
throughout the country will be synchronised. It is said that the 
clock system is independent of foreign waves, and cannot be dis- 
turbed“by atmospheric waves, and that correct transmission can be 
effected to the extent of one-thousaindth part of sécond. 


CONTRACTS OPEN and CLOSED. 


OPEN: 
Ashton-under-Lyne,—February 2nd. Electric lighting 


of new Council School. Mr. E. Woodhouse, architect, 33, Mosley 
‘Street, Manchester. 


Australia,—Victor1a.—February 13th. 50,000 incan- 
descent lamps and 1,350 opalescent arc lamp globes, for the 
Melbourne City Council. See “ Official Notices” J anuary 26th. 

March 12th.—Testing instruments, for the P.M.G.'s Department. 
See “ Official Notices” January 26th. 

MELBOURNE.—March 5th. Telephone material (Sch. 612); also 
120 miles rubber-inisulated cotton-covered tinned copper wire (Sch. 
594). March 12th.—Instruments (Sch. 639); for Deputy P.M.G., 
Melbourne. 

TASMANIA.—February 19th. Wire-testing machine. for the Post- 
master-General’s Department. See “Official Notices” January 5th. 

aan 26th. Five miles of cable, for the P.M.G.’s Department. 

“ Official Notices ” January 26th. 


Austria.—February 20th. The Austrian State Railway 
authorities at Villach are inviting tenders for the establishment of 
an electric lighting installation at the railway station at Selzthal. 

VIENNA.—February 5th. Supply of insulators, -270,000.Type A ; 
430,000, B ; 1,000,000, C ; 80,000, D; 50,000, C with nose ;. 50,000, 
D with nose ; 10,000 B with metal mantle ; 10,000 C ditto ; 600,000 
large porcelain rolls; 2,000,000 ditto small. Offers, &c., to K..K. 
Postékonomie Verwaltung, Postgasse 17, Vienna, where forms, #o., 
are obtainable. 


Birkenhead. — February 13th. Continuous - current 
meters, house service fuse boxes, low-tension main cable, 1.R. lead- 
“covered and armoured service cable, for the Corporation. See 
“Official Notices ” to-day. 


Beckenham.—February 12th. Arc lamp carbons (flame), 
electrical house cut-outs, and service boxes, for a year, for the 
U.D.C. F. Stevens, Clerk. 


Belfast.—February 12th. One automatic coal-weighing 
machine, and overhead electrical equipment. material, for the 
Corporation. See “‘ Official Notices” January 26th. 

February 5th.—Telegraph batteries, electric lamps, carbons, Xc., 
for the Midland Railway Co., Ireland (Form 27). Mr. Ellis, Stores 
Superintendent, York Road Station, Belfast. 

February 19th—Stores for a year, for the City Blectricity 
Department. See “ Official Notices ” to-day. 


Belgium.—March Ist. The Belgian Direction Générale 
des Ponts et Chaussées in Brussels (38, Rue de Louvain) are 
inviting tenders for the supply and erection of a {oom electric 
crane at the port of Ostend. 

Brussets.—April 10th. Erection and equipment of four new 
telephone stations, and the supply of switchboards and accessories, 
Particulars, Bureau des Adjudications, Rue des Augustins, 15, 
Brussels. 


Blackburn.—February 12th. Stores for a year, for the 
Corporation Electricity and Tramways Department. See “ Official 
Notices” January 26th. ‘ 


Bournemouth.—Stores, including electrical sundries, for 
the Corporation tramway department. for a year. Mr. I. Bulfin. 
general manager, Lansdowne (returnable deposit 5s. for each of 
nine sections). < 


Bristol.—February 19th. Cables, switchboards, and arc 
and incandescent lighting at Avonmouth Docks, for the Docks 
Committee. See “ Official Notices” January 26th. 

February 20th.—Arec lamps, joint and fuse boxes, A.C, méters and 
D.C. mercury-type ampere-hour meters, for the ‘See 
“* Official Notices ” to-day. 


Cardiff.—February 17th. The Union is inviting tenders 
for one 30 ft, by 8 ft. Galloway, Lancashire or Yorkshire type boiler 
and superheater. Specifications and forms of tender from Mr. A.J. 
Harris, Clerk, Union Offices, Queen’s Chambers, Cardiff. 


Epsom,—February 13th. 200-Kw. Diesel generating set 
for the U.D.C. See “‘ Official Notices” January 26th., 


Glasgow.—Mr. W. W. Lackie, chief engineer of the 
electrical department, Waterloo Street, has been instructed by the 
T.C. to obtain tenders for the supply of 200 flame arc lamps for 
street lighting. 


Halifax.—February 5th. Stores and materials for a year, 
for the Corporation Electricity Department. See “ Official Notices" 


January 12th. 
uired by Tramways 


February 12th.—Stores and materials req 
Department during: year ending March 3ist, 1913; "Tramways 
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Hornsey,—February 7th. Electricity meters, cables and 
cable stores, for the T.C. See ‘‘ Official Notices” January 19th. 


Ipswich.—February 21st. One water-tube boiler, for 
the Corporation Electricity Department. Specifications and forms 
of tender, £1 1s. (returnable), from Mr. Frank Ayton, engineer and 
manager, Constantine Road, Ipswich. 


Italy.—February 29th. H.M. Consul at Cagliari (Mr. 
R. H. Pernis) reports that tenders are invited by the municipal 
authorities at that- place for the establishment of an electric 
generating station, the construction and working of electric tram- 
Ways over a distance of 3,280 metres (about two miles), and the 
illumination of the principal squares and streets of the city by 
electricity. The installations necessary for the public lighting 
must be completed within nine months, and those for the tramways 
within two years, from the date of the grant of the contracts. 
Tenders to the “Segreteria Municipale,” Cagliari, Sardinia. A 
deposit of 50,000 lire (£2,000) is required with each tender. Some 
further particulars may be obtained by British contractors on 
ae to the Gaemeiiel Intelligence Branch of the Board of 

le, 73, Basinghall Street, London, E.C.— Board of Trade Journal, 


Leeds.—February 14th and 21st. (a) 1,000 meters 


’ and (4) 40,000 tons of steam coal and stores for a year, for the City 


Electric Lighting Department. See ‘Official Notices” January 19th. 


London.—BErmonpDsEY.—February 19th. Stores for a 
year, for the B.C. Electricity Department. See “ Official Notices” 
January 26th. 

FuLHAM.—February 2ist. Stores for a year, for the B.C. 
Electricity Department. See “ Official Notices ”’ to-day. 

HAMMERSMITH.—The Electricity Committee is about to invite 
tenders for annual stores, &c. 

PoPLAk.—February 16th. Extensions to E.H.T, and D.C. switch- 
boards, for the B.C. See “Official Notices” to-day. 


Manchester.—February 20th. (a) Tramcar type ampere- 
hour meters, and ()) general stores for a year, for the Corporation 
Tramways Department. See “ Official Notices” to-day. 


Morocco,— TanGiers.—Electric and steam motors and - 


other machinery equipment for a carriage shop. Tenderers must 
intimate in writing, before February 5th, their willingness to tender 
to the President of the Commission Générale des Adjudications 
where particulars and date of forwarding tenders will be supplied. 


’ New Zealand.—February 21st. 40 miles of hard-drawn 
vulcanised wire and 13 cwts. of copper binding wire for the Welling- 
ton City Council Electric Lighting Department. Messrs. Preece, 
Cardew & Snell, London. 


_ Portsmouth,—February 20th. Stores for a year for the 
Corporation Tramways Department. See “Official Notices” to-day. 


Portugal.— March 2nd. The “‘Conselho de Administragéo 
do Porto de Lisboa,” Lisbon, invites tenders for the supply of 10 
electric cranes, For further particulars, see this column for 
January 19th. 


Rochdale,—February 6th. Extension of electric lighting 
installation at the Art Gallery. ‘Further particulars from Mr. P. W. 
Hathaway, Town Hall. 


Siam.—Banexox.—March 15th. Electric power station 
with a capacity of 3,000 kw. For further particulars, see this 
column for November 24th. 


Southend-on-Sea,—February 7th. The Corporation is 
inviting tenders for four pier tramway trailer cars. Particulars 
from the Town Clerk. 


Stoke-upon-Trent,—Tebruary 6th. Electric fire-alarm 
installation for the workhouse. Apply Union Offices, Stoke, for 
specifications and plans. 


Tunbridge Wells.—February 10th. High and low- 
tension switchgear, for the Corporation. See ‘Official Notices” 
January 12th. 


Wallasey.—February 12th. One 500-Kw. alternator 
and Diesel engine combined, for the Corporation. See “Official 
Notices” January 26th. 


Walthamstow.—February 23rd. Stores for a year, for 
the U.D.C. Electricity Tramways Departments. See “ Official 
Notices” to-day. 


York,—Electric shunting locomotive for the Corporation. 
See “ Official Notices" January 12th. 


_ CLOSED. 
_ Australia,—Tasmania.—P.M.G.’s Department.— 


200 telephones, magneto, wall sets, at 52s. each,. £520; 75 Soleebores, 
magneto, table = 57s. 6d. cath, £216 126. 6d. ; two arde, 
eto, wall pattern 25 lines, at £12 16s: 34. each, £25 12s. 6d.— 

J. ram & Son Pty., Ltd., Melbourne. Mining Stangard 


Aberbeeg (Mon,),—The Monmouthshire County Council 
has accepted the tender of Messrs, A. G. Arnold & Son, Newport, 
for the electric lighting at the new police stations here and at 
Llanhilleth, Mon. 


Burnley.—The B. of G. has accepted the tender of the 
Tudor Battery Co., at £458, for an electric lighting battery and 
the removal of the existing battery, at the workhouse. 


Eton.—The B. of G. has accepted the tender of the 
Felgate Installation Co., of Sunninghill and Reading, - for »the 
electric light installation at the Workhouse. 


Fremantle (W.A.),—The wharf electric cranes having: 
proved such valuable adjuncts to the Port Equipment, the Harbour 
Trust Commissioners have asked the Government to rt a 
further four of the 3-ton type. 


Glasgow.—The J. G. Brill Co. has just reosivia an 
ondet from the Corporation Tramways for 5C Brill Standard 21'E 
trucks, These 50 trucks will embody the company’s latest improve- 
amments—i.e., wide-wing journal boxes, noiseless half-ball brake 
hangers, brake castings case-hardened and steel-thimbled, &c. This 
makes a total of 754 trucks supplied by the Brill Co. to the Glasgow 
Corporation Tramways. 

The T.C. has accepted the following tenders :— 

Scrap lead.—T. B. Campbell & Sons, Ltd. 

Scrap copper, zinc and cable.—R. M. “eee & Co. 

Scrap rubber, bagging and rope.—Wm. M’Bain. 

Copper trolley wire.—National Conduit Cable Co. 


Brass tubing.—Leslie & Hall. 
Trolley poles,—Estler Brothers. 


Ipswich,— The General Committee of the Ipswich 
Sanatorium has accepted the tender of Messrs. Mann, Egerton and 
Co., Ltd., for wiring and electrical work at the new buildings; 
that of Messrs. Reavell & Co., Ltd., Ipswich, for engines, dynamos 
and air compressors ; that of Messrs. H. Warner & Son, for pipe 
— and fittings; and that of Messrs. E, R. & F. Turner, for 

ilers, 


London,—SoutHwark.—The B.C. has received the 
following tenders for the supply of the following lengths of 
cable :—(a) 560 yds. 5 x ‘2 X ‘5 sq. in. low-tension triple-concentric 
lead-covered and jute-served cable ; (4) 440 yds. ‘3 x ‘3 X ‘125 sq. 
in. ditto paper-insulated ; (c) 880 yds. "2 x ‘2 X ‘075 sq. in. ditto 

paper-insulated.— 


(a) (b) (e) 
Connolly Bros., Ltd. de ae -. £505 0 £250 0 £353 10 
Ww. Glover & Co., Ltd. 515 0 257 10 362 5 
Western Electric Co., ‘ite. Ya) ) accepted | 0 26 0 861 0 
Henley’s Telegraph Works Co., Ltd 1 956 6 365 0 
Siemens Bros. & Co., Ltd. (c) accepted 300 0 220 3850 0 
Brit. In. and tielsby Cables, Ltd. ®) accepted 51410 258 0 356 10 
Johneon & Phillips, Ltd. + -- 525 0 278 0 885 0 


HAMMERSMITH. — The Electricity Committee received the 
following tenders for arc lamps in connection with the scheme for 
hiring-out lamps to consumers :— 


‘vith Additional 
lamps. 


ing coil, 5 

J.&H.Grevener .. £198 15 £319 6 
Electrical Co., Ltd.. en 205 0 815 0 
Electrical Eng. and Equipment Co., Ltd. se 217 10 400 
General Electric Co. ~~ on ae 220 12 400 
Maxim Lamp Ltd. af 225 0 460 
Electrical Co., 226 0 480 
Siemens Bros. ee 22h 12 410 
Westinghouse Manto. (accepted) 225 12 410 

ee 412 0 
Blectrioal Co. 281 5 817 6 
Engineering and Lape, Lid. 226 13 “418 8 
Abbey Electric Co.. 476 
Electrical Co., Ltd. be ea oe 241 5 410 0 
Brilliant Arc Lemp Co. f ne 250 0 512 6 
Union Electric Co. . 298 15 6 8 0 
Engineering and Are Lamps, Ltd. on oe 299 8 638 
Brush Electrical Engineering Uo. .. 325 0 410 0 
Crompton & Co. . 829 10 - 519 4 
Jandus Arc Lamp B41 5 616 6 
Johnson & Phillips.. is 507 10 910 0 


The Committee states that it ras tested the various types of 
lamp submitted, and, in view of the type and quality of the lamp 
submitted, recommends for acceptance the tender of the British 
Westinghouse Co. 


Portsmouth.—The E.L. Committee of the T.C. has 
accepted the tender of the Brush Electrical Engineering Co., Lid., 
for a motor-generator, at £358. 


Preston.—The Corporation Tramways Department is 
adopting the Brill latest design of bogie truck for three new 
single-deck cars. These trucks are the 39 E, swing-bolster, single- 
motor, maximum-traction type, the distinctive feature of which is 
the operation of the pony-wheels towards the platforms, It is 
claimed that this gives a lower step, as well as obtaining a centre 
pull on the brake levers. Brill noiseless brake hangers and semi- 
steel axle boxes will be used. 


Stalybridge.—The Joint Tramways and Blectrisity a 


has accepted the following tenders :— 


E. Wood & Co., Ltd.—Boiler-house steelwork. 
Leech, Guodall & Co., Ltd.—Conveyors and bunkers. 


Worksop.—For the electric light installation at the new 
church at Newcastle Avenue, Worksop, the tender of Messrs. J. Farr, 
of Nottingham, has been accepted. 


(Continued on 183,) 
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ELECTRIC POWER IN 


TEXTILE MILLS. 


THosE who have kept in touch with the progress that has 
been made in applying electric power to textile mills are 
aware that the advantages of the electric drive have been 
fully demonstrated ; there can be no possible doubt as to 
the nature of the report of the Joint Committee which is 
eonsidering the subject, and there is every reason to believe 
that the work already accomplished in this direction, 
admirable as it has been in quality, will prove to be a mere 
trifle compared with that which will be carried out during 
the next 10 years. In the United States, where the con- 
ditions have been very different—for there the industry is a 
new one, so that electric power could be adopted in the 
first instance, and labour difficulties have rendered it neces- 
sary to cultivate economy to the utmost—electricity is 


tive at every step. First the large motors driving the main 
shafting—then sub-division of the motive power, leading 
finally to the adoption of the individual motor drive—each 
stage has been passed through, and at every stage the change 
has been justified by the improvement in excellence and 
quantity of the output of the mill. For it is to the steadi- 
ness of the motor drive, above all its other qualities, that its 
success is mainly due. : 

Now, by the continuance of that process of evolution, 
which at first hindered the adoption of electricity, but which 
at the same time rendered its ultimate triumph inevitable, 
the new method has .proved its worth and has become a 
recognised factor in the textile industry; and it is only a 
matter of time for its eventual victory to be achieved. - +30 


Fig. 1.—Morok HovusE ContTatnine EIGHT 325-B.H.P. B.T.-H. INDUCTION Motors, DRIVING TEXTILE MACHINERY 
(Messrs. J. & P. Coats, Ltp., PAIsLEyY). 


already very widely employed ; in this country we have had 
to. contend with the excellence of the work done by the 
engineers and millwrights of the northern counties, who had 
in the textile mill an ideal load for their steam engines, and 
built the latter for eternity, and thus it was at first very 
difficult to gain a footing except in a brand new mill. Few. 
people outside :the ranks of those. engaged in the industry 
can realise the extraordinary degree to which standardisa- 
tion has been carried in connection with textile 
machinery and methods ; by the slow but’ certain process of 
evolution, extending through generations, weak points and 
unsatisfactory appliances have been eliminated until there is 

ly a screw or a fillet. in the whole equipment that has 
Not been the subject of minute deliberation at one time or 
another. Consequently the introduction of so revolutionary 
# ‘system as the electric drive has been. an arduous task, 
watched with keen attention and.some suspicion, and tenta- 


We have from time to time described and illustrated 
examples of British mills equipped with the electric drive ; 
by the courtesy of the British Thomson-Houston Oo., Ltd., 
who have carried out a large number of such installations, we’ 
are now-enabled to show some exceptionally interesting views 
in various mills, representing recent practice. ; 

- Fig. 1 shows an installation representing probably. the: 
largest power in one motor room of a textile mill in the 
United Kingdom. This room contains eight 325-B.H.P.: 
slip-ring type B.T.-H. induction motors, three-phase, 50: 
cycles, 500 volts, running at 490 R.P.M.. Each motor is 
direct-coupled through a coupling to a rope pulley on the 
other side of the wall.of the motor- room, driving by méans: 


- of ropes in a rope race the various floors of the Atlantic.and> 


Pacific. mills of .Messrs.. J. & P. Coats, Ltd.,  Ferguslie,) 

_ Fig. 2 illustrates an interesting and somewhat nnusual: 
F 
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drive, showing two 45-B.H.P. squirrel-cage type B.T.-H. - 


induction motors, three-phase, 50 cycles, 500 volts, 480 R.P.M., 
erected in an inverted. position against the ceiling, and 
directly coupled to a short line shaft through a B.T.-H. insu- 
lated flexible coupling. These motors each drive two pairs 
of twist mules. Hitherto, it has generally been considered 
desirable to drive mules on the group system, a number of 
mules being in one group. Another feature of this drive is 
the direct connection of the motor to the line shaft, the 
Jatter running at 480 R.P.M. 

- Fig. 3 is a view of the main switchboard at Messrs. Joshua 
Whiteley & Co.’s cotton mills at Huddersfield. This switch- 


board is probably unique in this country, in that each motor. 


is started and stopped from the main switchboard. The 
mill is supplied with energy from the mains of the Hudders- 
field Corporation at a working voltage on the low-pressure 
side of 440 volts, three-phase, 50 cycles. All the motors in the 


thrown over on to the running voltage. Bell signals to each 
room are arranged,. so that the switchboard operator can 
give notice in the mill when he is about to start up any one 
motor. 

In order to provide for emergencies in every room which 
is driven by a motor, there are one or more lock-up push- 
button switches which operate on the low-voltage releases on 
the main circuit switches, and enable any motor to be shut 
down from the room in which it is installed. In case of any 
motor being shut down in this manner, it is necessary for 
the switchboard attendant to go up to the mill and investi- 
gate the reason for the shutting-down, and to unlock the 
push-button switch before he can restart this motor. 
Further, in case of any motor being tripped in this manner, 
the switchboard attendant is advised of the circumstance 
immediately by the fact that a red light is automatically 
displayed on the switchboard and on the circuit in question. 


Fig, 2.—Two Parrs oF Twist MULES DRIVEN BY INVERTED B.T.-H. INpUCTION Motors BOLTED TO THE CEILING 
(Messrs. JosHUA WHITELEY & Co., LTD., HUDDERSFIELD), 


millareofthesquirrel-cagetype. The Corporation transformers 
are arranged to give two voltages on the low-pressure side, the 
normal running voltageand aspecial low-pressure starting volt- 

Each motor circuit is provided at the main switchboard 
with a double-throw oil-break switch, the centre contacts of 
which go directly to the motors. One side of the double- 
throw switch receives current from the special low-voltage 
starting bus-bars, which are connected to special tappings on 
the transformer, and the other side is joined to the bus- 
bars connected with the running voltage. The special low- 
pressure tappings from the transformers are led through a 
circuit-breaker on the way from the transformers to the 
starting bus-bars, the object of this circuit-breaker being 
to prevent heavy overloads being thrown on the transformers 
by the attendant endeavouring to start too many motors at 
once. Onstarting up, the switchboard attendant puts in first 
one motor. switch, and then another on the starting side, and 
immediately these have reached full speed, as indicated by the 
ammeter with which each circuit is provided, the switches are 


Fig. 4 illustrates a ring doubling shed in Lancashire, for 
which the original installation consisted of 25 7}-B.H.P. 
squirrel-cage type B.T.-H. induction motors, three-phase, 
50 cycles, 400 volts, 960 R.P.M., each directly coupled to the 
tin-roll shaft of the ring doubling frame; also 25 frames 
were driven by one 175-B.H.P. motor on the group system. 
As a result of this experience a further 25 74-H.P. B.T.-H. 
motors were subsequently ordered, the individual drive in 
this case being preferred to the group system ; but this 1s a 
question which can only be settled on the merits of each 
individual case. 

The resulting installation thus consists of 50 7}-H.P. 
squirrel-cage type B.T.-H. induction motors and one 
175-B.H.P. B.T.-H. induction motor, making a total of 75 
frames in all, this being probably one of the largest installa- 
tions existing for a doubling shed electrically driven. 

Another form of drive has been adopted by Messrs. John 
Faulkner, Ltd., of Walkden, consisting of one 15-B.H.P- 
squirrel-cage type B.T.-H. induction motor, three-phase, 
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directly connected to two ring doubling frames, one on 


each side of the motor, through friction clutches. This - 


example indicates the possibility of obtaining the advantages 
of the individual drive with the maximum economy of floor 
space. Although this method necessitates the introduction 
of friction clutches between the motor and the frames, this is 
not always essential in the case of individual motors directly 
connected to single frames. ; 

- While we can only show here a few examples of the work 
done by the British Thomson-Houston Co., it is interesting 
to note that they have carried out installations of electrical 
plant in textile mills in this country to the extent of 
30,000 H.P., and have organised a special staff to deal with 
this class of work. At the Braidwater Spinning Co.’s Mill, 
Ballymena, for example, they installed a 750-Kw. horizontal 
Curtis turbo-alternator, to supply three-phase power to the 


a 


ON PACKING ARMATURES: FOR RAIL 
CONVEYANCE. 


By S. LEES. 


THE transit by rail of plant details, especially those of heavy 
concentrated weight having comparatively small bulk, is an 
important subject which occasions considerable concern to 
manufacturers in order that safe delivery at destination shall 
be assured, and freight and other incidental charges kept 
within the closest possible limits. | Dynamo - electric 
machinery comes within this category. 

Armatures, notwitstanding the solid mechanical con- 
struction which obtains at the present day, require careful 


Fic. 3.—MAIn SWITCHBOARD, FROM WHICH EVERY MoToR IN THE MILL IS STARTED AND STOPPED 
(Messrs. JosHUA WHITELEY & Co., LTD., HUDDERSFIELD), 


B.T.-H. motors driving the main shafts, and their contracts 
have included cotton, flax, jute and woollen mills, for which 
they have supplied complete equipments, whether for group 
driving or individual motors. Statistics for 1911 show that 
there are in this country 56 million cotton spindles—almost 
twice as many as in the United States, which come second 
and more than 40 per cent. of the world’s machinery; to 
drive these about half a million H.P. are required, so that it 
will be seen that there is a vast field to be cultivated by 
manufacturers of electrical machinery and suppliers of elec- 
trical energy. In addition, there is the very important 
woollen industry, and the minor branches of linen and jute, 
all of which are equally eligible customers to the electrical 
trades. We also manufacture immense quantities of textile 
machinery for export, and there is no reason why we should 
not supply the electrical plant with which it will be driven. 
The importance of the subject to electrical men, therefore, 
cannot be questioned, and we look for great developments in 


the near future, 


handling, in order to guard against the detrimental con- 
tingencies ever present in carriage by rail. The armature of, 
say, a large power generator is not the easiest of its com- 
ponent parts to haul about, although presenting no ex- 
ceptional difficulties in the way of slinging and lifting. But 
neglect of quite simple precautions may easily result in 
serious damage to this important part of the machine, how- 
ever well packed it may originally have been. Moreover, the 
common packing-case method so much in vogue does not 
always afford the best facilities for safe and secure 
handling. 

Returned machinery, “Damaged in transit,” is an 
eventuality most makers deplore, as other considerations 
must enter which render secondary in importance that of 
the possibility of the carrying contractor having to bear the 
financial responsibility of ‘“‘ making good.” It is a matter 
of far-reaching consequence to the makers for, say, a large 
armature forming part of a close time contract to be returned 
to works through mishap on rail ; and such happenings are 
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not unheard of. Experience would seem to show that, 
to the average goods agent, one packing case is’ as good 
(or bad) as another ; the one thing which causes any concern 
at all to his official mind is whether the “ goods” is within 
the capacity of the lifting tackle available. 

It is questionable indeed whether the packing-case method, 
however profuse and admonitory in character the labels 
affixed may be, affords any assurance that the contents will be 
delivered at destination in the condition desired. 

It has often occurred to the writer that ‘manufacturers 
might with very little trouble devise better methods of pack- 
ing, particularly for heavy weights, for example, say, the 
armature of a large generator. Most armatures are of fairly 
symmetrical proportions and present’ no awkward projec- 
tions, thereby rendering slinging operations straightforward 
and comparatively easy. Discarding the conventional wood 


REVIEWS. 


The Magnetic Circuit. By V. Kararerorr. London? 
Hill Publishing Co. Price 8s. 6d. net. 


This book, together with a companion book by the same. 
author on the electric circuit, has been published with the 
idea of giving the electrical engineering’ student the 
theoretical knowledge necessary for the correct understand- 
ing of the performance of dynamo-electric machinery, trang: 
formers, transmission lines, and so on.. The book also con- 
tains a good deal of information on the design and pre- 
determination of the performance of electrical machinery, 

The whole treatment is strictly logical, and is based upon 
the fundamental electromagnetic relations, no use whatever 
being made of the old artificial concepts of unit pole, 


Fie. 4.—Rina Dousiine SHED CONTAINING 75 FRAMES, 50 DRIVEN BY INDIVIDUAL B.T.-H. Motors, AND 
25 GRouP DRIVEN. (See page 180.) 


packing case, why not mount the armature securely on a 
stoutly constructed cradle provided with suitable shackles or 
other devices for lifting ?: The provision of external pro- 
tection against adverse climatic effects presents no difficulties, 
and is a detail well within the resources of the maker’s 
packing department. 

For very large and heavy work a special form of cradle 
or truck could be fitted with wheels for road work or for. 
transferring bodily to and from the railway vehicle, as is 
often done in carrying special goods. : 

Cable makers have brought the packing of ‘their speciali-. 
ties almost to an art; the modern cable drum is.a simple 
and rough device, yet withal an efficient method, and one 
seldom, if ever, hears of cable being “‘ damaged in transit,” 
through faulty packing. . 

A point greatly in: favour of such a system of open 
packing as outlined, is that the work of tracing ‘and subse- 
quent identification is considerably facilitated when goods. 


overdue are advised as missing. Packing cases, as already — 
remarked, are, externally at least, to the goods people justpack-._ - 


ing caseseven when the contents are declared on the case itself. 


magnetic shell, &c. The influence of Oliver Heaviside’s 
writings is very noticeable, particularly with regard to 
uniform and rational nomenclature. : 
The book opens with a number of sensible suggestions 
to teachers and a list of the principal symbols used in the 
work. 
Chapter I deals with the fundamental relation between 


flux and magnetomotive force. It is clearly pointed out 


that Ohm’s Law is merely a. particular case of an experi« 
mental fact, that for a certain class of phenomena the effect 
is proportional to the cause, The rational names used for; 


. the various quantities will undoubtedly be somewhat 


unfamiliar to many engineers, ¢.g., the word. “ yrneh” is 
used for the natural unit of reluctance. It is also somewhat 
startling to read of » being 1°25 for air. ; 

The magnetic circuit with iron next receives attention, 
and some good data respecting modern alloy-steels are given« — 


_ By using two scales for the abscissa the BH curves.are made: 


In Chapter III. we -have hysteresis and:eddy currents im 
iron treated in a very thorough and accurate style. _ A good: 
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mechanical analogy is given for hysteresis, and also some 
practical information on total iron losses which will be useful 
‘to professional designers. 

Chapter IV deals with induced xE.M.F. in electrical 
machinery. The usual formule are proved by rigorous 
methods, and the. reasons for, and values of, breadth, slot 
and winding pitch factors are given. The chapter concludes 
with a discussion of the voltage ratio in a rotary converter. 

Chapters V and VI are devoted to describing methods of 
‘calculating the necessary exciting ampere-turns in electrical 
‘machinery. A notable point is that Mr. F. W. Carter’s 
exact method is given in a simplified form. The reviewer 
equite agrees that Mr. Carter’s analysis would be out of place 
in a text-book of this description, since it is somewhat 
‘complex, and also involves a knowledge of conjugate 
functions. .Some very good curves are given connecting 
real and apparent flux density in saturated teeth for various 
ratios of air to iron. An interesting method is also given 
for estimating the leakage between field poles. 

The magnetomotive force of distributed windings receives 
consideration in Chapter VII, Fourier’s series being made of 
considerable use. It is difficult to imagine how problems 
of this character could be solved without the use of this 


highly important theorem, but, fortunately, it is easy to use, 


although the rigorous proof is one of the most intricate 
pieces of modern mathematical analysis. The higher har- 
monics of the magnetomotive forces are given in general 
outline, and the student is referred to Prof. Arnold’s works 
for a more detailed treatment. 

Armature reactions in synchronous and in direct-current 
machines are treated in Chapters VIII and IX respectively. 
The treatment is clear and definite, and it may be at once 
said that it is vastly superior to almost all. other books of a 
similar character to the one under consideration. 

Chapter X deals with electromagnetic energy and induc- 
tauce, some interesting mechanical analogies being. given. 
The modern tendency is to push analogies too far, but those 
given by the author are decidedly helpful in forming a clear 
mental picture of electromagnetic phenomena. 

The inductance of cables and of transmission lines, and of 
windings of electrical machines are respectively treated in 
the two following chapters. Some very good information is 
given regarding equivalent leakage permeance, quite novel 
methods being used in several cases, 

The concluding chapter deals with mechanical force and 
torque due to electromagnetic energy, the treatment being 
largely new, and some’ interesting results are proved. The 
book finishes with two appendices on units. 

Treated on its merits, the book is an exceptionally good 
one, a special feature being the large number of examples at 
the end of each chapter. Ability to work examples is a 
real test of the progress of a student, »nd many of those pro- 
posed are of considerable difficulty. It need scarcely be said 
that a working knowledge of differential and integral calculus 
is a necessity for reading this book. 

Although there can be no question as to which is the best 
system of units from a purely logical point of view, the 
Teviewer is somewhat sceptical as to the chance of this 
Tational system coming into general use—at any rate, with 
the present generation of engineers. 

The book is well printed and bound, and is also provided 
with a complete index.—H.G.8. 


CONTRACTS CLOSED. 


(Continued from page 178.) 


Tantalum Lamp Contracts.—Messrs. Siemens Bros. 
Dynamo Works, Ltd., have obtained the contracts for the supply of 
tantalum traction lamps to the following railway and steamship 
companies :—Great Eastern Railway, Aberdeen White Star Line, 
Messrs, Bullard, King & Co. the Natal Line, and the Allan 
Tine. They have also received a contract for supplying tantalum 
faction lamps to the London County Council for use on their 
famway cars; and one for the supply of “Wotan” lamps for the 
Oomplete street lighting scheme of Brighton Corporation, 


West Hartlepool,—The T.C. has accepted the following 
tenders for the construction of the Park section of the tramway, 
which it has recently bought :—- 

J. W. Pearce, Morecambe.—Paving of track, £1,731; laying the permanent 

way, 

North: tern Steel Co.—Rails, £1,289. 

Hadfields.—Points and crossings, £445. 

Mr. Paterson, the chairman of the Committee, stated that the 
borough engineer’s estimaté of the cost of reconstruction was 
£4,682 ; the tenders amounted to £4,427, and it was estimated that 
the old material would realise £600, so that the net cost of the new 
track would be £3,827. 


FORTHCOMING EVENTS. 


Royal institution.—Friday, February 2nd. At 9 p.m. Discourse on “Vital 
Effects of Radium and other Rays,” by Sir J. M. Davidson. 

Friday, February 9th.—At 9p.m. Discourse on “ Very High Tempera- 
tures ” (with electric furnace experiments), by Dr. J. A. Harker. 

North-East Coast Institution of Engineers and Shipbuilders (Graduates’ Section).— 
Saturday, Febr 8rd. At 6.45 p.m. At the Technical College, Sunder- 
Jand. Paper on “The Early Growth of the Steam Engine,” by Mr. F. H. 
Dugdale. 

of Electrical Engineers (Newcastle Branch).—Saturday, Feb- 
ruaary 8rd. At At Armstrong College. The following will 
be discussed :—“ Pit-Shaft Signalling,” by E. E. Beadsmoore; “ Earthing, 
Earth-Plates, and Leakage Detectors,” by Chris. Jones. k 

Society of ineers.—Monday, February 5th. At 7.30 p.m. At the I.E.E., 
lm rary W.C. Presidential address by Mr. J. Kennedy, and 
presentation of premiums. 

Institution of Electrical Engineers (Newcastle Students’ Section). — Monday, 
February 5th. At7.30p.m. At the Armstrong College, Newcastle. Paper 
on “ Notes on the Maintenance of Secondary Batteries,” by Mr. T. R. Parry. 
| Soolety of Arts.—Wednesday, February 7th. At 8p.m.' Paper on “The 
Influence of Ozone in Ventilation,” by Messrs, L. Hill and M. Flack. 

Iaatitution of Electrical Engineers (London).—Thursday, February 8th. At 8 p.m. 
Paper on “ High-Voltage Tests and Energy Losses in Insulating Materials,” 
by Mr. H, H. Rayner. kites 

Institution of Electrical (Dublin Local £estion). —Thursday, Febru 
8th. Meeting at 8 New Royal Coilege of Science, Dublin. 

Institution of Civil Engineers (Students’ Meetiug).—Friday, February 9th. At 8 

: p.m, Lecture on “Steam Turbines,” by Capt. H. Riall Sankey. 

Northampton Institute Engiseering Soolety.—Friday, February 9th. Paper on 
“ Radio-Telegraphic Detectors,” by Mr. W. Gilbert. 

institution of Electrical Engineers (Scottish Local Section).—Satu Febru 

10th. At the Grosvenor, Glasgow. Annual smoking cae i an 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


Commanding H. M. Lear. 


‘The following orders are issued :— 

Monday, Feb 5th.—‘A” Company. Lecture on “ Military Telephones,” 
8 to 9 pain. echnical work and musketry instruction (standard testa), 
9 to 10 p.m. : ? 

Tuesday, February 6th.—‘B” Company. Lecture on “ Military Tele- 
phones,” 8 to 9 p.m. Technical work and musketry. instruction (standard 
tests), 9 to 10 p.m. 

Thursday, February 8th.—‘C” Company. Lecture on “Military Tele- 
phones,” 8 to9 p.m. Technical work and'musketry instruction (standard 
tests), 9 to 10 p.m. 

Friday, February 9th.—‘ DD” Company. Lecture on “ Military Telephones,” 
pm. Technics] work ond te 10 = ‘ 

Saturday, February 10th.—Mobilisation week-end run. Members wishing 
to attend will notify O.C.’s Company as early as possible. The party 
will at Fenchurch Street Railway Station at 3.10 p.m. Dress: 
Service dress, greatcoats, haversacks and belts ; no arms will be taken. 


(Signed) P. H. Capt. R.E. and Adjt., 
For Officer commanding L.E.E. 


NOTES. 


Tramway Dinner.—The sixth annual dinner of 
employés of Blackpool, St. Annes and Lytham Tramway Co. was 
held on January 24th, at South Shore. The general manager, Mr. 
H. W. Laing, presided, and Mr. C. E. Riding, secretary of the com- 
pany, was also present. Mr. Laing mentioned that three records 
had been made during the past year -—(1) Receipts had been higher 
than in any previous year, though the two preceding years had each 
been records; (2) current consumption per mile was a record for 
the country, and he spoke highly of the attention of motor-men to 
this point: (3) they also had a record in the fact that during the 
12 months not a single man had been discharged from the com- 
pany’s employ, though several very efficient men had left the 
company’s employ to obtain positions of greater responsibility, 
either abroad or at home. 

Mr. Laing presented ambulance certificates and badges to several 
men, and mentioned that 25 of the staff now possessed these certi- 
ficates. A hand-bag was presented to. each member who had 
provided the entertainment. 
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Association of Consulting Engineers.—The following 
letter appears in the ‘‘Zimes Engineering Supplement” of 
bdeyeinie last, in reply to the criticism which we reprinted last 
week :— 

“From your article on the Association of Consulting Engineers 
in last week's issue, it is obvious that the object of the Association 
has not been made clear to you. 

“If the aim were merely to form a body of expert engineers to 
Tead papers and discuss matters of engineering. interest, it is 
apparent that the field is already covered and such an Association 
is unnecessary. 

“The existing Association of Municipal Engineers is an Asso- 
ciation of duly qualified engineers who are connected with 
municipal work ; in the same way, the Association of Consulting 
Engineers is composed of expert engineers who are engaged in con- 
sulting work. 

“The Association is of opinion that the question as to whether 
@ man is an rt engineer or not is very well dealt with by 
the existing Institutions ; but it will not be contended for one 
moment that all, oreven an appreciable percentage of the Corporate 
Members of the Institution of Civil Engineers are also consulting 
engineers, 

“The consulting engineers themselves are obviously the people 
best qualified to judge whether an engineer isin addition profession- 
ally a consulting engineer. : 

“ A great deal of the difficulty and misunderstanding at present 
existing is due to people attaching different meanings to the term 
‘consulting engineer.’ . 

“Of course, any expert engineer who is consulted on an engin- 
eering point is, in one sense of the word, a consulting engineer, and 
it is to be deplored that there is no more definite term which 
describes an expert engineer who devotes himself to advising the 
public on engineering works, has his own office and staff for that 
purpose, and is, in addition, free from any commercial or manu- 
facturing interests. 

“It is such men as these whom the Association seeks to bring 
together for their mutual advantage, and for the advantage ¢f' the 
public, and it is difficult to see what real objection can possibly 
taken to such a course. , 

“The Association does not claim for one moment that its members 
are more highly trained than any other expert engineers, but 
merely that they devote themselves to consulting work in the same 
way that others devote themselves to manufacturing, contracting 
or municipal work, 

“For the ASSOCIATION OF CONSULTING ENGINEERS, 
“A. H. DyKes, Hon. Sec.” 


A Manchester Electro-Harmonic Society,—On Friday 
last, January 26th, a smoking concert and social evening, under 
the auspices of the Manchester Branch of the Electrical Con- 
tractors’ Association, Inc., was held in the Marble Hall; Albion 
Hotel, Manchester, Mr. James Hill (chairman of the Branch) in the 
chair. We learn that it was proposed, and.carried with great 
enthusiasm, that an Electro-Harmonic Society should be formed in 
Manchester, to be run on similar lines to the one which has been so 
successful, and carried on for such a long time in London, to the 
enjoyment of everyone concerned. The following gentlemen were 
appointed on the Committee :—Mr. F. Sells, General Electric Co. ; 
Mr. J. H. Greaves, Ferranti, Ltd. ; Mr. J. Gibson, Westinghouse Co. ; 
Mr, Wooller, W. T. Glover & Co., Ltd.; Mr. W. J. Smith, Sloan 
Electrical Co., Ltd.; Mr. R. S. Page, W. T. Henley & Co., Ltd. ; 
Mr. F. Beech, Sunbeam Electric Lamp Co., Ltd.; Mr. T. Nunwick : 
Mr. Hall, Eckstein, Heap & Co. ;,Mr. L. E. Wilson, L. E, Wilson 
and Co.; Mr. L. A. O’Brien, R. O’Brien & Co.; Mr. P. Allman, 
P. Allman & Co.; Mr. W. P. Theerman, W. P. Theerman & Co., 
Ltd.; Mr. C. E. Beckett, C. E. Beckett & Co.; Mr. E. J. Dugdill, 

‘Dugdills, Ltd.; Mr. J. Jackson, J. Jackson & Co.; Mr. J. Hill, 
Sharples, Hill & Co. ; with powertoadd. Mr. J. Hill was appointed 
hon. secretary, pro. tem. 

We are pleased to hear that the concert was a huge success, the 
artists being :—Messrs. Holtand Ditchburn (Manchester Cathedral), 
Messrs. Suffield and Wright (humorists), Messrs. F. Crawford, O. 
Moon and Wilson (General Electric Co.), Mr. Muller (British 
Westinghouse), Messrs. Lawe and Greaves (Ferranti, Ltd.), Mr. H. 
Underwood, and Mr. L. A.O’Brien. Mr. W.J. Smith presided at the 
piano, and the usual votes of thanks having been proposed and 
seconded, the concert terminated after a most enjoyable evening. 

We congratulate our Manchester friends on the inauguration of 
their Electro-Harmonic Society, for which we wish a long and 
successful record, 


L.C.C. Conditions of Contract.—A Committee of the 
L.C.C. bas had under consideration certain representations made 
with regard to the conditions of contracts for the supply of tram- 
way parts and equipments, and reports that it has come to the 
conclusion that some of the present conditions are somewhat 
onerous upon contractors. The clauses to which exception has been 
taken are those relating to (i) the quantity of goods taken ; 
(ii) the purchase of materials from firms other than those whose 
tenders for the materials in question have been accepted ; and 
(ii) arbitration. In the report it is stated as follows :— 

“ After careful consideration, the Highways Committee have 
decided that the clauses relating to the quantity of goods taken and 
to the purchase of materials from other firms which obtain in the 

chedules ‘prepared under the direction of the Stores and Contracts 
Nommittee should be adopted in lieu of those now inserted in the 
schedules prepared under the direction of the Highways Commitee, 
and they have made arrangements accordingly. 

“As regards the clauses relating to arbitration, it appears to 


the Highways Committee that the analogous clause obtaining in 
contracts arranged by the Stores and Contracts Committee is 
scarcely applicable to the electrical and mechanical tramway parts 
embraced in the schedules prepared under the direction of the 
Highways Committee, as such parts have to be specially mannu- 
factured. They are of opinion, therefore, that a modification of 
the arbitration clause for engineering contracts should be inserted 
in the schedule for tramway parts prepared under their direction, 
We concur and recommend— 

“(a) That the following be a standing order of the Council -— 
The following clause shall be inserted in all contracts for the 


supply of electrical and mechanical tramway. parts and equipment, . 


If any dispute shall arise between the Council and the contractor 
as to the construction of the contract, or as to the rights, duties or 
liabilities of the coutractor or the Council thereunder, or as to the 
due performance by the contractor of this contract, or as to any 
materials or workmanship or any matter or thing arising out of 
this contract or in relation thereto, the same shall be referred to 
the award and final decision of the chief officer of tramways or 
(at the option of the contractor) of some other person to he 
mutually agreed upon, or, failing agreement, of some engineer 
to be appointed by the president for the time being of the 
Institution of Civil Engineers. The provisions of the Arbitration 
Act, 1889, shall apply to any arbitration under this clause. , 
“(b) That Standing Order No. 278, specifying the arbitration 
clause to be inserted in contracts for stores, be amended by the 
insertion after the word ‘stores’ in line 2 of the words ‘ other 
than electrical and mechanical tramway parts and equipment.’” 


Electrical Workers’ Strike.—Some time ago the 
electrical workers in the Clyde shipyards were granted an advance 
on their wages of jd. per hour, bringing the total to 84d. per hour. 
In consequence, the workers in Glasgow in the employment of the 
Electrical Contractors’ Association—who are chiefly engaged by 
the building trade—asked for an increase of 3d. to bring their 
wages to 8d. per hour. After negotiations, the’employers offered 
4d., but this was refused, and subsequently all the firms with’ the 
exception of two acceded to the demand. The men with those two 
firms struck work immediately, and in later negotiations }d. at 
once and another jd. on February 1st was offered. This also 
was deemed unsatisfactory, and after considering a notice from 
their union all the: men in the employment of the Association in 
Glasgow, to the number’of over 200, ceased work, insisting upon a 
4d. per hour increase. The strike still proceeds (January 30th). 


The National Telephone Journal.—It ,is_ with 
sincere regret that we bid farewell to the official Journal of the 
National Telephone Co., of which the final issue has appeared, for 
January, 1912, being the seventieth number, and prematurely con- 
cluding the sixth volume. Throughout its career the Journal has 
been conducted in a most admirable fashion ; its contents and its 
production have been of the highest class, and by its decease a 
serious loss has been inflicted upon technical journalism. Amongst 
other interesting features of this, the last issue, are the conclusion 
of a history of the company by Mr. Albert Anns ; a report of the 
great “final muster” on December 30th ; the reports of presenta- 
tions to Mr. Anns (secretary), Mr. S. J. Goddard (general super- 
intendent), and Mr. Frank Gill (engineer-in-chief), of souvenirs by 
their respective staffs; and a farewell letter signed by the 
Editing Committee—Messrs. Anns, Clay, Gill and Goddard—who 
express their gratitude to Mr. H. Laws Webb for valuable 
assistance during the early years, and to Mr. W. H. Gunston, who 
for the last four years has practically managed and edited the 
Journal for the Committee. Presentations were also made to Mr. 
W. W. Cook (assistant engineer-in-chief), Mr. R. Shepherd (superin- 
tendent N.-W. province), Mr. Clay (Metropolitan superintendent), 
and other leading members of the staff. 

In an editorial the belief is expressed that on the whole the 
company has deserved well of the country, and will die regretted. 
We cordially endorse this view, and we hold the same opinion with 
regard to our late esteemed contemporary. 


National Insurance Act, 1911.— Advisory Council.— 
The National Insurance Advisory Council, of 3, Northampton 
Square, London, E.C., is prepared to advise inquirers, whether em- 
ployers or employed, male or female, who are desirous of ascertain- 
ing their position. under the National Insurance Act. Special 
attention will be given to inquiries-from registered friendly 
societies of less than 5,000 members and unregistered societies, 
slate clubs and yearly clubs, &c., as to the best manner in which 
to become approved ; arrangements can be made for speakers to be 
sent if desired. Any person desirous of making an inquiry, whether 
on his own behalf or on behalf of any other person of either sex, 
or any society or club, should forward a letter containing full par- 
ticulars, and a stamped addressed envelope for reply, to the 
Secretary at the above address. No charge will be made for 
information given in response to any inquiry. 


Electrical Training for Ironmongers.—<According to 
a note in the Zimes, a scheme is on foot: for the establishment of 
school for technical education in the ironmongery and hardware 
trades. A two or three years’ course of instruction is proposed 
which shall include, among other things, heating and ventilating 
systems, gasand electric lighting. It is stated that both the whole- 
sale and retail sections of the trades referred to are taking an 
interest in the scheme. 


i Concert.—To-morrow evening, at 7.30 p.m., at the Oval 
Concert Hall, Kennington, 8.E., the first annual Bohemian concert 
of the G.E.0. Athletic Club will be held: ; 
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Fatalities.—In the Hamilton Sheriff Court, on January 
24th, Sheriff Hay Shennan and a jury inquired into the circum- 
stances attending the death of John Kelly, miner, who was killed 
in No. 1 Bardykes Colliery, belonging to the Summerlee Iron and 
Coal Co., on December 21st last. Mr. Robert McLaren and Mr. A. H. 
Steele, H.M. Inspectors of Mines, appeared on behalf of the Home 
Office. 3 

James Davidson, colliery fireman, Cambuslang, explained that on 
the night of the accident he was in the humph coal seam of the 
colliery. He was assisting the deceased and some others to shift 
the position of a bar coal-cutting machine, This was being done 
by means of a bogie. When the machine had reached the place 
where it was intended to be located, it was partly lifted off the 
pogie. The current was then immediately switched on, the idea 
being that the machine by its own force would get entirely clear 
of the bogie and Jand on the pavement, as was desired. At this 
particular part of the workings water was constantly dropping 
from the roof on to the machine, and when the latter was made 


entirely free from the bogie it completely “loaded up.” All the’ 


men felt two distinct shocks—the second being worse than the 
first—and deceased was instantly killed. Witness, in reply to 
Mr. McLaren, stated that water was falling from the roof on to 
the plug of the machine. The plug and bat of the machine were, 
in his opinion, tightly screwed up. 

David Macgregor, who operated the coal-cutter, gave it as his 
opinion that it was the water dropping on the machine which 
caused it to get “loaded up.” Deceased was about 2 ft. from the 
machine when he got the fatal shock; that showed that a large 
portion of the pavement surrounding the coal-cutter had become 
“live” with electricity. Witness, in answer to Mr. G. L. Kerr 
(who represented the employers), gave it as his opinion that the 
water had conducted the current from the machine to the pave- 
ment. He was positivethat he screwed up the pin at the plug properly. 

Thomas Black, the electrical engineer at the colliery, said he 
examined the coal-cutter on the day following the accident ; he 
found everything about the machine in order. Asked for his 
opinion as to the cause of the fatality, witness replied that the 
machine was standing in water. If the deceased was in a state of 
perspiration he would be a good subject for receiving a shock. 

Replying to Mr. McLaren, witness stated that the system at 
Bardykes was three-phase, 500 volts. Double-armoured cables were 
laid from the generator at the surface to the face. The earthing 
system was through armouring to the earth-plate at the surface. 
In ordinary circumstances any leakage occurring in any part of the 
machine should go back to earth. In this case it did not do so, and 
he could find no explanation accounting for the cause. The only 
defect he had found about the earth connection was that the earth- 
pin was somewhat bent ; that prevented it from being screwed in 
fully. He could not admit that there was anything wrong with 
the plug connection, but he -believed the presence of water and the 
fact that the earth-pin had been bent were important factors in 
causing the deceased’s-death. In further reply to Mr. G. L. Kerr, 
witness said he was forced to admit that the fact that there 
was an earth-plate on the surface was, in the present instance, 
no remedy. 

Samuel Agnew, manager at the colliery, said that the presence of 
water would have the effect of conveying the current on to the 
body of the machine. In his opinion, the pin at the plug connection 
was not screwed in as tightly as it might have been. At the same 
time, there was a good local earth at the point of -the accident, and 
it ought to have taken the current away. The earth-wire from the 
machine to the surface was in order, and, even supposing the plug 
was not sufficiently screwed up, the leakage should have been 
taken off. 

The jury, acting on the suggestion of the Sheriff, returned a 
formal verdict. \ 

An inquest was held on January 23rd into the death of William 
Lee, 21, a coke oven labourer of Rotherham, which occurred on the 
previous Saturday at Silverwood Pit. According to the evidence, 
deceased climbed over a fence to the coke box instead of going by 
the proper approach, and in that way he came into contact with 
live wires, near which his duties did not require him to go. The 
manager of the colliery said that the current was medium pressure, 
and so safeguarded as to reduce the danger of shock to a minimum. 
He considered that if the decensed came over the fence he was 
guilty of misconduct, and he also had no business to be on the bar 
where he was seen, or to go there in the event of anything being 
wrong with the machinery. By being on the bar deceased had 
been guilty of serious and wilful misconduct. In his opinion, 
deceased, in descending from the ovens, had got over the fence for 
ashort cut instead of descending the steps. The jury returned a 
verdict that death was due to shock, through coming in contact 
with electric wires accidentally. 


Institution and Lecture Notes, — [xstiruTion oF 
ELECTRICAL ENGINEERS (YORKSHIRE LocAL SECTION).—At a 
meeting to be held at the University, Leeds, on Wednesday, 
February 14th, a discussion on the paper by Mr. A. H. Seabrook, on 
“Residence Tariffs,’ will be opened by Mr. S. Z. de Ferranti, 
president. The annual dinner takes place in the Hotel Metropole, 
King Street, Leeds, on Friday, February 16th, at 6.30 p.m. 

At a meeting of the SHEFFIELD ELECTRO-METALLURGICAL 
SocleTy last week, Mr. Frank Mason read a paper on “ The Applica- 
tions of Electro-Metallurgy.” He stated that in large quantities 
alloys could be melted under the present unfavourable conditions at 
the cost of 1d. per 11°7 lb. of metal by means of the electric furnace. 
Prof. Arnold, during the discussion, said that they were paying 
‘6d. per unit for energy in Sheffield, while Newcastle could get it 
for id. The price would very much interfere with the general use 
of electrical energy, unless the Corporation altered it.. The name 


of the Society has been altered to “Sheffield Society of Applied 
Metallurgy.” 

INSTITUTION OF ELECTRICAL ENGINEERS.—It is announced that 
the Council having decided not to place before the members, when 
the new articles are considered, any proposals which would affect 
the subscriptions of existing members for 1912, the subscription 
notices for the current year will be sent out shortly. 

DERBY SOCIETY OF ENGINEERS.—An error unfortunately occurred 
in our report of the paper by Mr. Sayers on “ The Use of Electricity 
for the Control of Railways” ; the Society before which the paper 
was read was not the Derby Society of Engineers and Telegraph 
Superintendents of the Midland Railway, but the Derby Society of 
Engineers, which is not connected with the Midland Co. We have 
received from Mr. C. G. Conradi, the hon. secretary, a copy of the 
Syllabus for the current season, which shows that an excellent 
programme of papers has been prepared, and that the Society is 
admirably organised and conducted. 


Appointments Vacant,—Assistant lecturer and demon- 
strator in electrical engineering, for the University of Liverpool 
(£200) ; shift engineer, for the Guildford Electricity Supply Co. 
(30s.). See our advertisement pages in this issue. 


Tunbridge Wells Electricity Department,—The 
eighth annual dinner of the Tunbridge Wells Corporation Elec- 
tricity Department was held at Carpenter’s Restaurant on 
January 24th. Mr. J. W. Beauchamp, the borough electrical 
engineer, presided. Mr. Horace Boot, the consulting engineer, 
proposed the toast of ‘“‘The Lighting Committee,” and Alderman 
Carpenter responded. Councillor Dennis proposed “Tunbridge 
Wells Electricity Works’ Staff and Employés,” In the course of his 
remarks he said that the continued success of the undertaking was 
due, in a large measure, to the great efforts put forth by Mr. 
Beauchamp in keeping in touch with all the consumers and 
instructing them in the latest developments and ‘phases of electrical 
use. The chief assistant engineer, Mr. J. Bemrose replied, and 
among other things, he said that he had met a good many beginners, 
who after a few years of work reached a certain point and 
stopped, and regretted entering the electrical profession, but to-day 
the future outlook was much better for everybody, provided they 
worked hard. He referred to Mr. Beauchamp’s ability to quickly 
realise the particular value of a man to put him in the right place, 
and to draw the best out of him. He thanked him on behalf of his 
confréres for the manner in which he helped and encouraged them 
in their duties. Mr. Hayden also made similar references to the 
chief. Mr. Beauchamp, ‘who met with a very hearty reception, 
said he was pleased to see so many on the staff present, also the 
representatives of the Lighting Committee and of the local wiring 
contractors. The number of new consumers and extensions would 
constitute the record of their undertaking, and show the enormous 
vitality of electricity, He made a strong patriotic appeal to all 
young men present regarding the duty they owed to their country. 
His reason for bringing this matter forward was the receipt of a 
letter from Mr. D. R. Salomons (son of Sir David Salomons) regard- 
ing the new Drill Hall, &c., which was to be built at Southborough 
if sufficient support were forthcoming. Messrs. Cross and Stonham 
briefly responded to a toast “The Visitors,” and they alluded tothe 
amicable relations which existed between the whole of the con- 
tractors and the electricity staff, and the help they always received 
from Mr. Beauchamp. During the evening members of the staff 
contributed musical and other items. 


A B.T.-H. Staff Dinner.—Will any interested past 
member of the B.T.-H. staff who has not received notice of the 
informal dinner to be held in London on February 24th, com- 
municate with the hon. secretaries, Mr. W. J. Larke, Rugby 
office, and Mr. T. Stevens, 83, Cannon Street, London, E.C. ? 


The Census of Production.—The Times states that 
the Board of Trade have appointed the following gentlemen as 
members of the General Advisory Committee in connection with 
the second Census of Production :—Sir Hugh Bell, Sir Charles 
Macara, Sir T. Ratcliffe Ellis, Mr. J. H. C. Crockett, Mr. B. Harmer, 
Mr. W. H. Mitchell, J.P., Mr. Alexander Siemens, and Mr. J: W. 
White. Mr. G. A. G. Stanley will act as secretary to the Com- 
mittee. The second Census will be taken in the year 1913, on 
particulars relating to the year 1912. : 

Wil}.—The Times states that the late Mr. Ebenezer Stiff, 
of the London Pottery, Lambeth, left estate valued at £52,152 
gross, with £8,492 net personalty. 

Commercial Electric Motor Vehicles in America,— 
In connection with the leader in our Jast issue on the subject of 
electric vehicles, it is interesting to note that out of 127 machines 
shown at the Exhibition of Commercial Motor Vehicles just 
held in New York, no fewer than 33, or 27 per cent., were electric- 
ally propelled. Ae 

Inquiry.—A correspondent asks for the name of. a 
maker of rolls of paper perforated on the edges, as used in 
recording instruments. 

Walking Club.—In connection with the formation of 
the Clapham and Hackney Walking Clubs, mentioned in a recent 
issue, a general meeting will be held on Saturday, February 3rd, at 
6 p.m., at the Alexandra Hotel, Clapham Common, for the purpose 
of inaugurating the Clapham Walking Club, and all who. are 
interested are asked to communicate at once with the hon. sec., 


‘pro tem., Mr..A. R. Edwards, 303, Amhurst Road, London, N. It 


is proposed to hold an open walking race from London to Southend 
(40 miles) on Good Friday, and to offer a special prize, or prizes, to 
those engaged in the electrical trades. : a Z 
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OUR PERSONAL COLUMN. 
‘The Editors invite electrical engineers, whether connected with the 
’ “teehmical or the commercial side of the profession and industry, 
‘also electric tramway and railway officials, to keep readers of the 
” ELECTRICAL REVIEW vosted as to their movements, 


~~ Central Station Officials.—The Horsham U.D.C. has 
decided to increase the salary of Mr. J. B. Moraay, electrical 
engineer, from £250 to £275 per annum, as from January 31st. 

Mr. GEORGE BRANDER, of the Arbroath Electric Light and 
Power Co., has been appointed superintendent of the central 
generating station at Townhill, under the Fife Electric Power Co. 

The Huddersfield T.C. has in¢reased the salary of Mr. J. A. SWIFT, 
chief clerk at the electric light station, to £170 per annum. 

The Electricity Committee of the Bury T.C. has recommended 
the Council to increase the salary of the electrical engineer from 
. £450 to £550 per annum. ' 

'. The Salaries Committee of the Bristol T.C. has recommended the 

following increases of salary of members of the electricity staff : 
Mr. H. FARADAY PROCTOR, electrical engineer, from £800 to £850 
-per annum; Mr. C. M. Davis, publicity engineer, from £156 to 
£175 ; Mr. A. J. OSTLER, sub-station superintendent, from £156 
to £175. 

MR. STUPART, shift engineer at Guildford, is leaving to take up 
a responsible post in Chile. 

*The salary of Mr. V. G. ALLEN, shift engineer at Southampton 
Corporation electricity works, has been increased by £13 per annum. 


General.—A baronetcy has been conferred upon Mr. 
JOHN HENNIKER HEATON in recognition of his persistent and 
, successful efforts to secure postal and telegraphic reforms. Sir 
Henniker Heaton in 1885. represented Tasmania at the Berlin 
Telegraph Conference. 

_ .We regret to learn that Mr. Guy BURNEY, managing director of 
the Sterling Telephone and Electric Co., Ltd., has recently under- 
gone a serious operation, but we are glad to inform his numerous 
friends that he is now making satisfactory progress towards 
recovery. 

Srp RaAmsAy has resigned the Chair of General 
Chemistry at University College, London University, as from the 
end of the current session. 

. Mr. ForGAN has resigned the position of power house 
superintendent to the Central London Railway, which he has held 

. during the past 11 years. He leaves the service of the Central 
London on February 17th, to take up an appointment with Messrs. 
Joseph Rank, Ltd., Baltic House, Leadenhall Street, E.C. 

. Mr. R. Connat has been appointed assistant manager to 
the National Electric Construction Co., Ltd. 


CITY NOTES. 


- Chatham and District Light Railways Co. 


. THE directors’ report for the half-year ended December 31st, 1911, 
says that the revenue for the period was £23,964, and the expenses 
were £12,862, leaving £11,102. From this are deducted :—Rent of 

- Rochester Corporation lines, £1,872; interest on debentures, 
£1,234; interest account, £177, leaving £7,819, plus balance 
brought forward £1,707, making £9,526. Of this amount 
£4,500 has been transferred to reserve for depreciation. The 
directors recommend dividends at the rate of 5 per cent. per 
annum on the preference shares, requiring £2,940, and at the rate 

,_ of 3 per cent. per annum on the ordinary shares, requiring £1,590, 
leaving £496 to carry to revenue new account. The traffic receipts 
show a decrease of £77, and the expenses a decrease of £145, as 
‘compared with the receipts and expenses for the corresponding 
half-year of 1910. 


Half-year Miles Passengers Traffic Average Car- No. of 
ended— open. carried. receipts. fare. mileage. cars. 
June,1910 14°98 4,847,656 £21,029 116 556,218 45 
14-98 4,869,431 23,699 1:17 686,902 45 
-June, 1911... 14 98 4,372,850 21,101 116 551,834 45 
Dec., ;, se 14 98 4,843,286 28,622 1:17 571,790 45 


Edmundsons’ Electricity Corporation, Ltd. — The 
Financial Times understands that the trustees of the £100,000 5 
per cent. prior lien debenture stock have received notice of the 

- company’s intention to redeem the outstanding stock on July 12th 
next. 


Westminster Electric Supply Corporation, Ltd.— 
The directors have declared a dividend at the rate of 10 per cent. 
per annum for the half-year to December 31st. This makes the 
total for the year 10 per cent., the same as in 1910. 


Central London Railway Co.—The directors have 
declared a dividend on the deferred ordinary stock of 2 per cent. 
‘for the past year. £2,250 is placed to the renewal account, making 
the total of that account and the reserve fund £110,211. £26,152 
' is to be carried forward. 


Held Over.—Owing to great pressure upon our space 
this week, several City reports are held over. 


‘their employés on whom the company depended so 


London Electric Railway Co. 


THE directors’ report for the half-year ending December 31st, 1911, 
shows that the capital expenditure during that period amounted to 
£16,466. The gross receipts on revenue account amounted to 
£366,190, being an increase of £13,295 on the receipts for the 
corresponding half of last year. The working expenses amounted 
to £170,941, being an increase of £3,973. After providing for 
interest and rents, and reserving £7,500 for contingencies and 
renewals, there remains a balance of £112,092, available for divi- 
dends, and the directors recommend that a dividend at the rate of 
4 per cent. per annum be declared on the 4 per cent. preference 
stock, and that a dividend at the rate of 1 per cent. per annum be 
declared on the ordinary shares, leaving a balance of £2,452 to be 
carried forward. The directors recommend that these dividends 
shall be payable on February 7th. The following gives a summary 


‘of comparative figures for the corresponding half years of 1911 


and 1910 :— 
Half-year “Half-year Per 
Dec., 1911. Dec., 1910. Inc. Dec. cent. 
Gross revenue.. .. £366,190 £852,895 £13,295  — + 
Working expenditure £170,941 £166,968 £3,978 = + 2°880 
Passenger receipts .. £342,451 £382,563. £9,888 — + 2973 
Train-mileage .. .. 2,741,309 2,814,635 _ 73,326 — 2-605 
- Car-mileage 9,121,677 8,636,749 484,928 + 5615 
\ Passengers, inc. 

Half-year ending— season ticket holders. Receipts. 

December, 1910 .. 46,665,279 "£832,568 

June, 1911.. 548,384 369,326 

December, 1911 .. 48,666,842 342,451 


The traffic was adversely affected owing to the ‘weather con- 
ditions during the summer months, and the dislocation of the 
whole of the railway traffic in London caused by the strike in 
August last. Contracts for the construction of the Charing Cross 
and Paddington Extensions have been entered into, and the work is 
progressing satisfactorily. The escalator (or moving stairway) at 
Earl’s Court Station was brought into use on October 4th, 1911, 
and has proved a very popular and convenient means of interchange 
between the Great Northern, Piccadilly and Brompton and Metro- 
politan District Railways at that point. The Lot’s Road power 
house undertaking, to which reference has been made in previous 
reports, became vested in the Lot’s Road power house Joint Com- 
mittee from January Ist, 1912, and was thereupon leased by the 
Joint Committee to the Metropolitan District and London Electric 
Railway Companies. The property has, therefore, become part of 
the undertakings of these companies, 


Miles constructed, 22 m. 19°43 ch.; constructing 1 m, 3°70 ch. 
Train-mileage, 2,741,809 (1910 half-year, 2,814,635). 
Car-mileage, 9,121,677 (1910 half-year, 8,636,749). 


London United Tramways Co. 


Mr. C. J. CATER Scott (Chairman) presided, on Tuesday, at Win- 
chester House, E.C., over the tenth annual general meeting of the 
shareholders of the above company. 

In moving the adoption of the report, the CHAIRMAN said the 
accounts for 1911 showed an improvement over 1910, but they did 
not see their way to meet their preference dividend. It was satis- 
factory that they were gradually improving, and were working 
their way up from the low-water mark of 1909. The total receipts 
for the past year were £343,987, which was £10,328 better than 
1910, and £25,761 better than in 1909. The fine weather helped 
them very much, but at the same time it helped the motor- 
"buses, and the competition was infinitely more serious and 
keen than it was ever before. There was scarcely a mile of 
their track to-day over which they had not to meet the competition 


‘of the motor-’buses, This was especially true of the parts of their 


system where the traffic was densest and the prospects of traffic were 
good. So far as the Coronation was concerned, the effect on their 
receipts was a disappointment. In traction expenses they had made 
a saving of £2,570 compared with 1910, and the whole 
of that saving was due to economies in coal, as the 
result of experiments following the expenditure which they 
had incurred on the power, house in the last two years. The saving 
would have been greater, but for the fact that when they were 
threatened with the very serious railway strike last summer they 
looked ahead and bought more coal because they thought it incum- 
bent on them at any reasonable cost to maintain their service. Traffic 
expenses were up by £4,888, which was accounted for as to £2,414 
by increases of wages to the staff. It was also partly due to i- 
creased mileage run, and to the better conditions they gave their 
men. They were now giving them seven days’ holiday every year 
with full pay, and also made arrangements by which they had at 
least a part of Sunday to themselves. This meant extra cost to the 
company, but he believed the shareholders would support the board 
in doing what they could to improve the conditions of service of 
ely, and who 
could do so much for the comfort of the travelling public. The 
compensation and legal expenses were £11,711, against £8,711. 
Last year he told them that the claims were about £3,000 less, 

this year they had gone up again. He hoped he was justified in 
saying that during the current year they would save on that item. 


In general expenses and contingencies there was a considerable * 


increase in the item of advertising. They had increased this by 
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£1,345 in the hope that it would lead to increased 
trafic, and they would see if it did so. If not, 
they could go back to the figure of previous years. 
When they came to the maintenance and renewals, they found some 
striking changes. First, the rolling stock and power plant were 
down £11,801, and permanent way £4,913: This was not that they 
had been starving the line or the plant, for, on the contrary, their 
line to-day was in better condition than for many years past, and 
they were now seeing the advantage of the expenditure of the 
last two years in putting the property into better working order. 
The total saving in maintenance and repairs came to £17,386, 
which was a very appreciable sum. The total expenses of the,com- 
pany showed a total saving of £15,178, and as the receipts showed 
anincrease of £10,328 there was £25,506 more carried to the net 
revenue account than last year. This enabled them to meet the 
interest on the debenture stock and the income-tax, to place 
£25,000 to reserve for renewals and contingencies, which was the 
amount they had come to the conclusion, after very mature con- 
sideration, -was proper to be.put on one side every year if 
they were maintain the property in proper working 
order. The £30,000 put to the special reserve would have 
been practically sufficient to have paid 24 per cent. 
dividend on, the preference stock; but after careful con- 
sideration, they had come to the conclusion that the time 
was not ripe for it. They felt that it would be unfor- 
tunate to pay a dividend which might lead to an increase 
in the price of the stock, and then afterwards find they could not 
continue it. They wanted to see their position a little more 
assured before they commenced payments on the preference stock, 
They might, of course, have carried the amount forward, but they 
thought a better plan was to place it to a general reserve which 
would be available for paying dividends to the preference share- 
holders in future, or for the other purposes of the company. Their 
reserve for renewals and contingencies would now stand at £76,000, 
and the general reserve at £30,000. In conclusion, the chairman 
said that the company had placed its case in regard to the purchase 
of the Hammersmith lines by the London County Council before 
the arbitrator, but the matter was swb judice. 

The Hon. SYDNEY HOLLAND seconded the motion. 

The CHAIRMAN, in reply to a number of observations from 
the meeting, said that no part of the expense of promoting 
Bills was included in the item of advertising. There was no 
desire on the part of the board to incur unnecessary expenditure 
in promoting Bills, but where concessions ran out they had to 
renew them. With regard tothe £30,000 they had utilised £25,000 
for reducing the temporary loans, and he thought that was better 
than purchasing trustee securities. He told them frankly that so 
long as he was chairman he would do what he thought was in the 
interests of the company. 

It was ruled that an amendment that the report be not adopted 
was simply a direct negative, and accordingly the motion was put 
to the meeting and carried with three dissentients. 

At a subsequent extraordinary meeting a resolution was passed 
approving of the company’s Bill before Parliament. 


City and South London Railway Co. 


THE meeting of this company was held on Tuesday at the offices, 
71, Finsbury Pavement, E.C., the Right Hon. C. B. Stuart Wortley, 
K.C., M.P., in the chair. 

The CHAIRMAN, in moving the adoption of the report (see 
ELECTRICAL REVIEW, page 147), said that the receipts for the half- 
year were less by £508, and the expenses were more by £1,380. 
Had it not been for the strike in August, they would have taken 
some £620 more than they did, and come out with gross receipts 
increased instead of decreased. Taking into account the 
increased sum brought into account at the end of the first 
half of the year, the disappearance of bank interest and the 
increased amount required for preference dividends, owing to the 
issue last summer of the remaining balance of the 1903 stock, they 
showed a balance available for dividend on the ordinary stock. less 
by £823 than a year ago. They then carried forward £1,788, so 
that on the face of the figures they could, without now carrying 
forward less than £965, pay on the ordinary stock at the same rate 
of 1} per cent. as they did last January. Having regard, however, 
to the weighty considerations which appesred in the report, they 
had decided to recommend that they should take a conservative 
course, and exercise restraint in the distribution of profits, to the 
extent of paying at the rate of 5s, per cent. less than they did last 
year, and car: . forward £1,026 more. Capital expenditure in 
the half-year had amounted to £5,289. Of this sum, rather more 
than £4,000 arose from the falling due of their one-half share of 
the cost of the new high-level subway at the Bank, which was 
opened in May last, and had proved of great advantage to 


eir customers and to the general public. They had spent £1,000 - 


more on train working than a year ago; but, on the other hand, 
they had run 52,000 more train-miles, so that their costa of running 


"per train-mile had fallen from 5'48d, to 5°38d. Similarly, the total 


expenses per train had gone down by ‘54d. ; but, on the other hand, 
the receipts per train-mile had, unfortunately, fallen by 2°44d. 
Receipts per passenger were accordingly down from 1°62d, to 1°60d. 
But though they were down by ‘02d., against December, 1910, they 
Were ‘01d. better than at June, 1911. Receipts per passenger were 


_ Affected by the increase in through bookings with other companies. — 


During the half-year they had tried to-obviate the waste of 
power that resulted during the midday hours from running 
trains with a proportion of empty seats. This object 
they sought to achieve by running four-coach trains instead of 
five-coach trains from July 14th to September 29th, Unfortu- 


nately, this had to be done, if at all, throughout the day, for as yet 
they had not shunting space to enable them to detach superfluous 
coaches in the daytime without interrupting the continuity of the 
service. The four-coach trains, though they still gave more accom- 
modation than was wanted in the midday hours, proved inadequate 
in capacity to take the bread-winners’ traffic of the morning and 
evening hours, They had consequently had to révert gradually to 
the five-coach trains. The experiment had given yet further proof 
of their great need for added land and lines for shunting space, 
either below or above ground. This had not been thé only 


improvement they had . been seeking to effect. He told 


them at the meeting six months ago that they contem- 
plated an experimental improvement.to one of their locomotives. 
This would shortly have been carried out, and its result would 
soon have been ascertained. Should that result be such as they 
had been advised was possible, they would be in the way of greatly 
improving the speed of their trains, A very moderate increase of 
speed would very likely greatly help as against surface competitors 
so to turn in their favour the balance of advantage, that any 


expenditure they might resolve to incur, might be well justified by - 


the increased traffic obtained. An important work chargeable to 
the renewal fund was the relaying of the original line between 
Borough and Stockwell Stations, by replacing old rails with new. 
This work was now practically completed, and therefore that 
portion of the system was not merely as good as new, 
but -was actually new. The strike in August paralysed the. 
system for nearly two days, and caused a loss in diminished 
receipts and exceptional expenses of about £700. Their ‘men, 
anxious to remain at their posts, were prevented from doing 
so by the grossest intimidation, barefaced and unashamed, 
mainly on the part of outsiders, but for which they would have 
had no strike on their system at all. They would know before very 
long whether the London General Omnibus Co.’s shareholders had 
accepted the proposed arrangement with the Underground Electric 


Railway Co. of London, Ltd. If this arrangement went through it ' 


might be expected to result in a more systematised method of so 


working the underground and ’bus services as to afford the greatest ° 
possible facilities to the public. So thateven without resorting to ' 


the raising of fares, which he had no reason to suppose was contem- 
plated, it was to be expected that through a linking up of the 
several services, more traffic would be obtained in response to the 
improved facilities offered. The shareholders might be anxious to 
hear whether they were going to secure like advantages and im- 
provements for them. It must be obvious that their position was 
in some respects not one of such freedom as was enjoyed by the 
District and London Electric Companies: and it would not be 
advantageous to emphasise in public discussion the special con- 
ditions in which their working was carried on. He mentioned the 
subject, however, that he might show that it did not escape their 
attention, and that he might take occasion to say that they would 
lose no chance of making any like improved arrangement with 
competitors, in any direction in which, and with any parties by 
whom, such opportunity might be presented. 

Mr, 8. BARCLAY HEWARD seconded the motion. 

Mr. Porter described the report as most pessimistic. He 
suggested that they might be able to make arrangements to work 
with the L.C.C. tramways in preference to motor-’buses, as their 
line would form a very good link with the Council’s tramways 
north and south. If some working arrangement could be come 
to he thought that it might lead to increased receipts. 

The CHAIRMAN, in reply, said that there would be some increases 
in wages during the current year, but he could not say what they 
would amount to. As to coming to an arrangement with the 
L.C.C., if that body would initiate a proposal for an increase of 
fares they would not meet with any opposition from them. ‘ 

The report was adopted. 


Smithfield Markets Electric Supply Co., Ltd.—The 
net profit for 1911 was £1,383, as compared with £446. The 
directors recommend a dividend of 2 per cent. on the ordinary 
shares, varrying forward £629. . 


Liverpool Overhead Railway Co.—An extraordinary 
general meeting is to be held at Liverpool on February 13th, at 
which the following resolution will be submitted :— 


That the company, in exercise of the power conferred the Liverpool 
Overhead Railway ACh, 1911, be euthestocl te raise the sum of £226,500 by the 


creation and issue of debenture stock for that amount, cai g interest at the — 
rate of £4 per cent. per annum, subject to the provisions o A. Cy K., an 


of the agreement dated April Srd, 1911, made between the rey 
Harbour Board of the one part, and the company of the other part, scheduled 
to the said Act, and accordingly that the directors of the company be em- 


powered, subject to the provisions aforesaid, to issue such debenture stock in 
sud think fit, . 


h amounts and manner, at such times and on such terms as they 


Stock Exchange Notices,—The Committee have ordered . 


the undermentioned securities to be quoted in the Official List :— 


Calgary Power Co., Ltd.—Further issue of £51,200 5 per cent. 90-year 
first mortgage bonds of £100 each (Nos. A 8,290 to 9,901). 
Consolidated Gas, Electric Light and Power Co., of Baltimore.—$7, 


100,000 
common stock in shares of $100 each; and $6,360,000 6 per cent. preferred 


stock in shares of $100 each. 

Metropolitan District and London Electric Railways.—£1,538,700 Joint 
Power House 4 per cent, rent charge stock, in lieu of the scrip, together with 
River Power Co $3,500,000 first mortgage 5 nt, 40- 

sis: ver Power Co,— J rst mortgage 5 per cei 
gold onde, (Nos. C101 to 2,102 and C. 2,198 to 2,205 of $100 and D 167 t0 6,869 
and D 5,410 to 6,804 of $500 each), in lieu of the scrip. - 


Belgium.—L’Air Electrique Société Electro-Mecanique 
Belge-Francaise (Ancienne Maison Taillander et Argentini) ie the 


title of a new company which has just been formed in Brussels, 


with a capital of £20,000, 
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“Urban Electric Supply Co., Ltd, 


THE directors have now issued, as was foreshadowed at an extra- 
ordinary general meeting and at the annual general meeting, a 
scheme for dealing with the company’s capital account, so as to 
facilitate the payment of dividends on the preference shares. This 
scheme has been submitted to, and approved by, some of the largest 
holders of preference and ordinary shares, and to-day at Salisbury 
House, E.C., an extraordinary general meeting will be held, at 
which a series of resolutions dealing with the matter will be 
brought forward. The proposals are :— 

_1..To limit the cumulative preferential dividend to 2 per cent. 
for 1911, 3 per cent. for 1912 and 4 per cent. for 1913, the balance 
of the 5 per cent. dividend for each of these years being satisfied 
by the issue of funded dividend certificates redeemable by annual 
appropriations of £1,250 out of the profits of each year after pay- 
ment of the full dividend on the preference shares, but before 
payment of any dividend on the ordinary shares for such year. 

2. To reduce the paid-up capital by £160,000 by writing £2 per 
share off the 80,000 ordinary shares of £5 each. 
3. To increase the borrowing powers. 

4, To increase the share capital by the creation of £150,000 of 
new shares. 

The following are the principal grounds on which the proposals 
are put forward :— 

As to the Preferential Dividend—The directors estimate that 


after meeting interest and sinking fund on the debenture stock and ° 


interest on advances, and after making an annual provision of not 
less than £10,000 for depreciation, the available surplus will be, 
for 1911, £6,000; for 1912, £9,000; and for 1913, £12,000. The 
issued preference share capital is £254,000, requiring a sum 
of £2,500 for each 1 per cent. dividend paid. Allowing a reason- 
able margin for contingencies and carry forward, the above 
amounts will, therefore, only admit of the payment of cash 
dividends on the preference shares of 2 per cent., 3 per cent., and 
4 per cent. respectively for these three years, leaving arrears of 
dividend of £15,000 in all to be satisfied by the issue of funded 
dividend certificates. 

As to the Proposed Reductivn of Capital—The reserve for 
depreciation as at December 31st, 1910, amounted to no more than 
£6,336 on a capital expenditure at that date of over £1,200,000, of 
which £135,177 was represented by wiring and motors on hire. 
The balance-sheet for 1910 also included items of £9,586 
suspense account for loss on wiring, and motors on hire, and plant 
dismantled ; and of £7,617 discount on debenture stock issued. 
The former item is likely to be substantially increased from year 
to year for a good many years, whilst the latter item will be 
increased by some £60,000 or £70,000 when the existing and 
further advances of Edmundsons are satisfied by the allotment to 
them of first and second debenture stocks in accordance with the 
existing agreements. 

Under these circumstances, the directors believe that the 
majority of the shareholders will prefer to deal with the situation 
by reducing the ordinary share capital by £2 per share, and so 
creating a fund of £160,000, against which the above and other 
similar items can be written off as occasion requires, rather than 
to adopt the alternative course of indefinitely postponing the pay- 
ment of dividends owing to the necessity of making heavy annual 
appropriations out of profits over and above those required to meet 
current depreciation. 

As to the Proposed Increase of Borrowing Powers.—The company 
is.at present dependent on its borrowing power to enable it not 
only to develop its business, but also to meet its actual statutory 
obligations, and since the existing borrowing powers of the directors 
are almost exhausted and will be considerably exceeded, when 
Edmundsons’ further advance of £100,000 under the agreement of 
January last is added to their previous advance, and when the 
whole comes to be satisfied by the allotment of first and second 
debenture stocks at a discount, increased borrowing powers are 
imperative. It is, therefore, proposed to increase the borrowing 
powers, as set out in a notice issued to the shareholders. 

“As to the Proposed Increase of Share Capital.—Although there 
is no immediate necessity for an issue of additional share capital, 
yet, taking a comprehensive view of the future, and of the probable 
development of electrical undertakings, the directors feel that it is 
desirable to make provision for future capital requirements in 
excess of the provision afforded by the proposed increase of borrow- 
ing powers. é 

Without such increased facilities, the directors would ‘hesitate, at 
= present juncture, to continue the payment of the preference 

ividend, inasmuch as they would feel bound to retain the profits 
to provide for capital outlays, whereas, with them they have no 
doubt of their ability to finance the company into the assured 
position which they ‘are confident it will occupy a few years hence. 

The proposals do not affect the existing first mortgage debenture 
stock of the company, except in so far as the proposed reduction of 
capital, ipsv facto, reduces the amount of first mortgage debenture 
stock which the company is entitled to issue under the terms of 
the debenture trust deed, such debenture stock being limited to the 
amount of the share capital for the time being issued and paid up. 


Clontarf and Hill of Howth Tramroad Co,, Ltd. 
~The directors announce a dividend at the rate of 3 per cent. per 
annum, and a bonus of ls. per share out of the accumulated surplus 
profits." £279 is carried forward. 


‘Parsons Marine Steam Turbine Co., Ltd.—The 
directors have declared an interim dividend of 5 per cent. 


Anglo-American Telegraph Co., Ltd. 


— directors have issued the following statement to the stock- 
olders :— 

“In view of the agreement for leasing the company’s cables and 
property to the Western Union Co., the balance-sheet and accounts 
to the end of 1911 are the last which will be made out on the basis 
of the company’s operating its own cables, and it is desirable that 
they should, as far as possible, be final in this respect, so that the 
accounts for 1912 may be made out on the basis of the lease. The 
preparation of the balance-sheet and accounts will, in consequence, 
take longer than usual, but they will be submitted to the stock- 
holders for approval as soon as practicable. This, however, will 
involve the holding of the ordinary meeting on a later date than 
usual. In the meantime the rent receivable under the agreement 
with the Western Union Co. allows payment of the following divi- 
dends to the close of the year 1911 :—(1) A balance dividend of 
£1 10s, per cent. upon the ordinary consolidated stock for the year 
ending December 31st, 1911 ; (2) a balance dividend of £1 10s. per 
cent. upon the preferred stock for the year ending December 31st, 
1911; (3) a first and final dividend of £1 10s. per cent. upon the 
deferred stock for the year ending December 31st, 1911, all payable 
on February 10th next, less income-tax, to the stockholders 
registered on the books of the company on January 25th. The 
above dividends, together with those already paid, will amount: to 
£3 15s. per cent. on the ordinary consolidated stock, £6 per cent. 
on the preferred stock, and £1 10s. per cent. on the deferred stock, 
for the year 1911, being the full dividends for that year, which are 
provided for by the agreement with the Western Union Co, Under 
the foregoing circumstances, the directors have decided to pay the 
above dividends without waiting for the ordinary meeting to be 
held, as they believe this will meet the wishes of the stockholders, 
The register of transfers will remain closed till February 9th.” 


Norwegian Hydro-Electrical Nitrate Co,—The repori 
of this company for the first half of the year 1911 states that the 
distributing basin, which is located near the Svalgfos power 
station, has been completed, as well as the Lienfos power station. 
The latter has been equipped with plant capable of dealing with 
15,000 H.P. The buildings, with the foundations and the receiving 
chambers for the reserve power station at Svalgfos, have also been 
completed, and the Rjukan Works are now operating on a scale 
corresponding to one-third of the complete programme. The 
German group, which previously had a controlling interest in this 
and the other companies associated with it, has now been partly 
paid out, and has transferred all its patented and unpatented 
methods for the manufacture of nitrogenous products by direct 
combustion of the nitrogen from the air to the present company, 
which has been reconstructed. The assets of the company, accord- 
ing to the books, represent a total amount of about £3,417,000. 
The Rjukan Co., which is associated with this company, has decided 
to increase its capital by £666,667, making a total of £2,370,000, 
and it has also decided on the borrowing of £1,400,000. These 
sums are necessary in order to provide for the completion of the 
Rjuken Works after paying out the sum of £555,555 to the German 
group. 

Prospectuses,—Lytham Electric Light and Power Co., Lid. 
—tThis week the prospectus of this company has been issued. The 
capital of the company is £20,000, divided into 20,000 shares of £1 
each, and 10,000 shares are offered to the public. The directors are 
Mr. J. B. Catlow, Fairhaven ; Mr. W. E. Garlick, Ansdell; Mr. J. 
Marcus B. Rea, Lytham ; and Mr. W. E. Mellor, Lytham. In 1907, 
Parliamentary powers were granted for the supply of electricity for 
all public and private purposes within the area of Lytham. The com- 
pany has been formed for the purpose of taking over and working 
these powers. Mr. Tiddeman, consulting engineer, estimates that 
asum of £10,000 will enable the company to carry out the necessary 
works. 

Vancouver Power Co., Itd.—The list. was to close on Wednesday of 
applications for an issue of £800,000 44 per cent. perpetual guarantee 
debenture stock of the above-named company, guaranteed uncon- 
ditionally, both as to principal and interest, by the British Columbia 
Electric Railway Co., Ltd., the price of issue being 96 per cent. 
The Vancouver Power Co. has a share capital of $7,000,000, the 
whole of which has been subscribed and paid up. It owns “a 
magnificent hydro-electric power plant, the water for which is 
taken from Lake Buntzen and Lake Coquitlam.” The plant was 
originally installed in 1903, and owing to the increasing require- 
ments of the business, the present capacity of 42,000 H.Pp. is being 
increased to approximately 82,500 H.P. To accomplish this, a 
higher dam at Lake Coquitlam is being constructed. The proceeds of 
the present issue are required mainly to meet the cost of the above 


works, to extend the electric generating plant and the distributing . 


system, and for the general. purposes of the power company. Our 
readers will find particulars of the developments in the report of the 
directora of-the British Columbia Electric. Railway Co.,. which 
appeared in our issue of December Ist, 1911. 


‘Dublin United Tramways Co, (1896), Ltd,—The 
report states that the amount available for division is £68,076, 
out of which it is recommended that dividends be paid. for the half- 
year atthe rate of 6 per cent. per annum, less income-tax, on both 
the preference and ordinary shares, together, with a bonus of 1s. 
per share, less income-tax, on the ordinary shares; and t 
£14,000 be set aside towards the renewal of permanent way, £2,000 
to accident insurance reserve, and £3,000 towards renewal of cars. 
The dividends,-bonus, and sums set aside, will absorb £57,702 leaving 
£10,374 to be carried forward. 


THE 
half 
with 
reve 
elect 
£164 
the 
divid 
prop’ 
past 

mitte 
the 
annu 
adve! 
petiti 
the 1 
year. 

sider: 
conti 
tion « 
wider 
Wem! 
Ham: 
authc 
purpe 

pany 
Bill 
incluc 
comp: 
i way. 
meeti 
Janu 
likely 

careft 
The 
Neasd 
the 

and 

also | 
requis 
J at Bal 
the « 
Railw 
at Kir 
bridge 
The al 
compl 
contra 

connet 
| Londo 
contra 
being 
Londo 
this v 

throug 
resum 
compa. 
annou! 
transit 
the pri 
ford, t 
The 
Unde: 
Sir Er 
shareh: 
Tesolut: 
on bus 
omnibu 
Siz 
withou 
The 
Londor 
Tegarde 
30th, 
regarde 
Decem} 
£1,300, 


rer 


ith 


Yol. 70, No, 1,784, Fearvary 2,1912.] THE ELECTRICAL REVIEW. 189 


Metropolitan Railway Co, 


THE report of the directors shows that the total receipts for the 
half-year ending December 31st, 1911, amount to £396,980, and the 
expenses to £195,789, leaving a profit of £201,191. Compared 
with the corresponding half-year of 1910 the receipts show a 
decrease of £6,189, and the expenses a decrease of £4,358. The net 
revenue account, after providing for the interest upon the deben- 
ture stocks and other fixed charges, and placing £5,000 to the 
electrical renewal and depreciation fund, shows a balance of 
£164,677, which will permit of the payment of the dividends upon 
the preference stocks, and leave a balance of £59,373 available for 
dividend upon the ordinary stock. The directors recommend the 
proprietors to declare a dividend upon the ordinary stock for the 
half-year at the rate of #1 15s. per cent. per annum, and to 
carry forward the balance of £9,218. The Surplus Lands Com- 
mittee announce that the dividend on the surplus lands stock, for 
the past half-year will be at the rate of £2 15s.-per cent.. per 
annum. The passenger traffic for the past half-year has been 
adversely affected. by the increased motor-omnibus and tram com- 
petition, and by the large falling-off in the number of visitors to 
the Exhibition at Shepherd’s Bush as compared with ‘the previous 
The season: ticket traffic, on the other hand, shows a con- 
siderable increase,“while the goods, mineral. and. parcels business 
continues to exhibit satisfactory development. A Bill has been 
promoted in the ensuing Session of: Parliament for the construc- 
tion of a branch line from Rickmansworth to Watford, for the 
widening of the, existing railway between Finchley Road and 
Wembley Park, fox the construction of a.short line to connect the 
Hammersmith and City Railway. with the Great Western Co.’s 
authorised Ealing and Shepherd’s Bush Railway, and for other 
purposes. The object of the last-named line is to enable the com- 
pany to run an electrical service between Ealing and the City. A 
Bill has been deposited by the Great Eastern Railway Co., which 
includes—in accordance with an agreement between the lessee 
companies—powers for the electrification of the-East London Rail- 
way. These Bills were to be submitted for approval at the special 
meeting which followed the half-yearly meeting on Wednesday, 
January 3lst. Amy Bills deposited by other companies which are 
likely to be prejudicial to the interests of thiscompany will receive the 
carefulattention of thedirectors, and will he opposed where necessary. 
The replacement of the electrical plant originally installed at 
Neasden by improved machinery is progressing, whereby the cost of 
the production of current has already been considerably reduced 
and the capacity of the installation increased. Additional plant is 
also being provided at the Finchley Road sub-station to meet the 
requirements of the increasing train service. The work in progress 
at Baker Street for the enlargement of the station and for improving 
the connection between the extension line and the Inner Circle 
Railway are in a forward state. The reconstruction of the station 
at King’s Cross is approaching completion, and the new public road 
bridge across the station will be ready for opening at an early date. 
The arcade over the railway at Liverpool Street Station is practically 
completed, and a number of the shops have already been let. The 
contract for the construction of subways at Moorgate Street to 
connect this company’s station with those of the City and South 
London and Great Northern and City Railways has been let, and the 
contractors have commenced operations, Preliminary steps are 
being taken for commencing the work of electrifying the East 
London Railway by the lessee companies, and it is expected that 
this work will be completed during the present year, when the 
through running of trains over this company’s lines will be 
resumed. The board are carefully considering the position of the 
company in relation to the proposals which have been recently 
announced in the Press for a union of interests between the various 
transit companies in the metropolis. It is proposed to increase the 
number of directors from seven to eight. The. board recommend 
the proprietors to elect Mr. Paul Speak, of Mountain Mills, Brad- 
ford, to the additional seat created. 


Number Gross receipts for 
of passengers, goods, 


Year. passengers. minerals and tolls, 
1911 ee 101,620,653 720,745 


The meeting was held on Wednesday. Our report of the pro- 
ceedings wiil appear next week. 


Underground Electric Railways Co. of London, Ltd. 


Sik EDWARD SPEYER presided on Friday last at the offices, Broad- 
way, Westminster, over an extraordinary general meeting of the 
shareholders of the above company held to consider and approve of a 
tesolution altering the articles so.as to enable the company to carry 
on business as proprietors and manufacturers of and dealers in 
omnibuses, 

‘St ALGERNON WEST seconded the motion, and it was carried 
without discussion. 

The CHAIRMAN said that the combined earnings of the 
London General Omnibus Co. and the Underground Co. based as 
regarded the former on the net revenue of the year ended September 
30th, 1911, after allowing £195,000 for depreciation, and as 
tegarded the latter on the amount earned in the. half-year ended 

mber 31st, showed 6 per cent. per annum earned on, say, 
£1,300,000 income debenture stock, and, about. 4 per.cent. free of 
tax on: £6,188,000 income bonds, which was tantamount to nearly 
ll per cent. on the London General Omnibus stock.- There was 

reason to doubt according to indications existing that both 
Ould show incréased earnings in the current year. 


June, 1911 1,234,404 33,646,420 


Metropolitan District Railway Co. 


THE directors’ report for the half-year ending December 31st, 1911, 
shows that the expenditure on capital account during the half-year 
was £51,037. The gross receipts on revenue account amounted to 
£315,606 being an increase of £14,800 on the receipts for the 
corresponding half of last year. The working expenses have 
amounted to £150,853, being an increase of £260. After providing 
for interest and other charges and setting aside £10,000 as a 
reserve for renewals, the net revenue account shows a credit 
balance of £85.492, out of which the directors recommend that the 
following dividends be declared and be payable on February 7th, 
viz. :—At the rate of £4 per cent.-per annum on the 4 per cent. 
guaranteed stock, at the rate of £4 10s. per cent. per annum on the 
44 per cent. first preference stock, at the rate of £2 per cent. per 
annum on the 5 per cent. second preference stock. The following 
table gives a summary of comparative figures for the second halves 
of the years 1911 and 1910::— 

Half-year Half-year Ine. Or per 

Dec., 1911. Dec.,1910. ordec. cent. 


Gross revenue .. +. £315,606 £300,806 £14,800 4°92 
Working expenditure .. : .. £150,853 £150,598 £260 0:17 
Passengers, including workmen and 
season ticket holders’ journeys .. 89,051,528 36,552,304 2,499,224 6:84 
Passengers at workmen’s fares -- 17,110,816 6.984,060 126,756 1°81 
Passenger receipts .. sh .. £298,481 £280,051 £13,480 4°80 
Average receipt per passenger ¥ 1°80d. 4 
Train-mileage on District RaiJway.. 1,816,997 1,728,881 . 
Car-mileage on District Railway .. 7,389,525 6,891,874 498,181 723 


Notwithstanding the weather conditions during the summer 
months and the dislocation of the working of the railway caused by 
the strike in August last, the traffic continues to show satisfactory 
and substantial increase. The widening of the London and South- 
Western and the company’s railways between Studland Road and 
Acton Lane Junction, whereby the company has the exclusive use 
of a separate pair of rails between these points, was practically 
completed and opened for traffic on December 3rd. This improve- 
ment will enable the company to work a more frequent and faster 
service of trains to the rapidly growing districts served by the 
Western extensions, Of the 65 new carriages referred to in the last 
report, 20 more have been placed in service during the last half- 
year, making a total of 51 now in use, In the report for December, 
1908, it was stated that the company ‘had sold 74 carriages to the 
London, Tilbury and Southend Railway Oo. for the sum of £130,000. 
At that time it was not estimated that the traffic would require any 
increase in rolling stock for some time, but, fortunately, the traffic 
has increased much more rapidly than was anticipated, and the 
company has found it necessary to purchase additional carriages. 
Since 1908 the company has expended the £130,000 referred to for 
various improvements to the undertaking, as authorised by the Act 
of 1908, and has withheld issuing prior lien debenture stock to that 
amount, and it is now proposed to issue this prior lien stock to pay 
for the new rolling stock and for other capital purposes. The Lot’s 
Road Power House undertaking, to which reference has been made 
in previous reports, became vested in the Lot’s Road Power 
House Joint Committee from January Ist, 1912, and was there- 
upon leased by the Joint Committee to the Metropolitan District 
and London Electric Railway Companies. The property has, there- 
fore, become part of the undertakings of these companies. 

The following table shows the passengers carried, inclusive of the 
estimated journeys made by season ticket holders, and receipts for 


passenger traffic :— 


PassENGERS, Receirts, 
Season 
Half-year 1st 8rd tickets. Est. Ist 8rd Season 
ended— class, class. journeys. Total. class. class. tickets, Total. 


June, 1910 1,165,026 30,840,066 4,675,216 36,180,308 £17,250 £226,305 £36,838 £280,483 
Dec., 1910 1,044,220 30,949,140 4,558,944 36,552,304 £15,881 £228,768 A 
5,658,640 40,639,464 £17,504 £244,188 £44,786 £306,428 
Dec., 1911 1,070,822 32,545,126 5,436,080 39,051,528 £14,764 £236,821 £42,895 £298,481" 


STOCKS AND SHARES 


Tuesday Evening. 

THE record of the past week almost centres itself round two or 
three specialities in which there has been fast and furious dealing. 
Amongst these, Marconi’s, West India and Panama, and London 
General Omnibus stock stand out as the most prominent examples. 
In the other departments, business, as usual, is spasmodic, the 
Latin-Canadian Light and Power bonds getting certainly their full 
share of the trade that there is going on. 

Home Railway stocks recovered substantially on Monday, upon 
its becoming known that the outlook as regards the coal situation 


_ had brightened by the hope that the negotiations between masters _ 
and men in the coal trade would result, after all, in peace. To 


some extent, the market was oversold, and this, of course, helped 
the rally. Of the Undergrounds, Central London Ordinary and 
Deferred were the principal gainers, rises of 1 and 2 respectively 
being established. Metropolitans at first eased off 4, the dividend 
declaration still causing some little disappointment, although, as 
a matter of fact, it was up to the market's best expectations, and a 
modicum of buying sufficed to bring about a smart recovery. 


’ Districts have been moving erratically, on balance showing @ 


rise of 1. Underground Electric shares have taken their cue 
from the movements in London General Omnibus stock, and small 
declines are shown both in the shares and the Income bonds—the 
latter at one time fell to 77, but have since regained part Of the 
fall. It is assumed in the Stock Exchange that the amalgamation 
between the "Bus Company auld the Tubes will go through, but the 
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general impression is that it will be very much in favour of the 
latter. Great Northern and City Preferred have fallen back } after 


their rise, and can now be picked up at, about 28s. 


The report 


shows a slight improvement this time. Metropolitan Tramways 
Ordinary are 75 down, and the Preference lost 3s, while the 5 per cent. 
Debenture eased off to 1014, the declines being associated with the 
issue of the new Tramways (M-E.T.) Omnibus Debenture stock, of 
which the company guarantees the interest and principal. London 
United Tramways Preference recovered their § fall of last week, the 
report being read with a good deal of satisfaction ; and it is pleasant 
to note that it makes a favourable showing as compared with the 
performances in recent years, although the company is some way 


from a strong position yet. 
harder, but the Debenture stock fell 2. 


Hastings Trams Preference are 


English Electricity Supply shares are with a strong tendency. 


Rises of 4 or } 


have been secured by Charing Cross, County, 


Metropolitan and Westminster Ordinary. St. James’s Preference, 


London Preference and Edmundsons’ Preference rose } each. Urban - 


issues are unchanged, in spite of trenchant criticism directed 
against the proposed scheme of reconstruction. The rise in West- 
minsters was certainly overdue, for the shares pay handsomely at 


the present price. 


The St. James’s and Pall Mall Company has 


declared its regular final dividend of 5s. per share, making 10 per 
cent. for the year, and a good deal of interest centres in what will 
be declared by the County of London and the City of London Com- 
panies in respect of the second half of their twelvemonth. 
‘Marconis have enjoyed another meteoric rise, the Ordinary 
gaining no less than 10s., and the Preference 8s, 9d. The latest 
story is that the company has recently secured important and 
remunerative contracts for foreign work, and the shares are talked 


even to double their present quotation. 


There was much less diffi- 


culty on the Contango Day in carrying over the shares than on 
previous occasions, but it is still obvious enough that a heavy bull 
account exists in them. The new shares have, of course, partici- 
pated in the rise of the Ordinary, but Canadian Marconis remain 


rather sticky about 19s. 3d. 


The sister excitement is in West India and Panama shares, 
Reports got into circulation to the effect that the company had 
been bid £6 per share by an American syndicate desirous of 
acquiring the property, and the denial of this merely served to fan 
bullish enthusiasm. The shares, too, are being recommended by 
powerful interests as cheap at.the present price, but there are 
many cautious people who fail to see the attraction after the huge 


rise that has taken place just lately. 


West Coast of America, following up their rise of ;°; last week, 
have put on another 12s. 6d.—here again, the coming opening of 


the Panama Canal being the cause for extensive buying upon a 


freely circulated tip. Thecompany, of course, pays dividends on its 
shares, which are of the value of £2 10s. each, and as there is 
nothing in front of these except £15,000 4 per cent, Debentures— 
the interest on which is guaranteed by the Brazilian Submarine 
Telegraph Company, now the Western Telegraph Company—there 
is fair scope for thegamble here. Upon the dividend declaration of 
30s. on Anglo-American Telegraph Deferred, the stock moved up 


to 27, this bringing in profit takers, with the net result that the 


price shows 4 rise on the week. 
Telegraph capital stock fell 


American Telephone and 


2. upon the threatened suit 


against the company for its dissolution on the ground that 


it is a combination in 


restraint 


of trade—the same 


formula as is charged against most of the other Trusts 
which are being attacked in the United States. Mackay Preferred 
are recovering a little from their recent flatness. Cuba Telegraphs 
are harder, and Direct Spanish Preference } easier. The Eastern 


group is steady, without special change. 


National Telephone descriptions continue to recede, and specula- 
tion in them has to a great extent died away. The Deferred came 
back to 122, while the 6 per cent. Preferred eased off to a shade 
above par, this movement causing a sympathetic dwindling of the 
‘Third Preference shares. The company’s two Debenture stocks 
have been removed from the Stock Exchange Official List this week, 
their existence being practically at an end. 

Amongst Manufacturing shares, General Electric’ Preference 
hardened up again, and Telegraph Constructions are 10s. higher. 
The feature, however, is a rise of 10s. in Willans & Robinson 
Preference upon a smallinquiry. Holders are not disposed to sell 
at the present flat quotation, and therefore it does not take much 
demand to put the price up. Electric Construction Ordinary and 
Preference are better, and both issues of Babcock & Wilcox shares 
have improved, the Ordinary regaining its slight decline of last 
week. Edison & Swan 4 per cent. Debenture moved on to a 6 per 
cent, basis, and British Westinghouse 6 per cent, Prior Lien stock 


rose a point to 102 middle. 


po 
British Columbia Electric Railway descriptions have given way a 


little on the new issue of Debenture stock, the advance notice of 
which appeared here last week. The Deferred stock fell }, but 


the Preferred is a point to the good. 


market, and the Mexican Light group is. steady. 


Mexico Trams are a good 
Shawinigan 


Water and Toronto Debenture registered small. gains, while Vera 


Cruz Debenture rose 1}. 


Montreal Light, Heat and Power has 


at last reached 200 middle, showing a rise of 2 on the week. Rio 


Trams, after being dul], recovered partially to 116}. 


United 


Electric Trams, of Monte Video, have again eased off. On the other 
hand, Para Electric Railways Ordinary put on 3% after their rise of 


last week, though the: Preference are the turn easier. 
issues are reported to be on the way. in this department, and Feb- . 


Several new 


ruary will probably see at least half-a-dozen make their appearance. 
Interest in the Rubber share market has tended to subside a 


little, Tuesday’s sales at Mincing Lane producing rather lower | 
ices than had been expectid by the more optimistic bull, but the 
authorities ray that the market is firm enough in its undercurren 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 


in the following list, that in some cases the prices are only general 


and may vary according to quantities and other circumstances, 


Wednesday, January 31st. 
Latest Fortnight’s 
CHEMICALS, &c. Price, Inc. or Dec, 
a Acid, percwt, 5]- 
a» Nitric.. ee ae ” 
a , Oxalic per lb. 23d. 
Sulphuric perecwt. 5/6 
a Ammoniac Sal 42/- 
a Ammonia, Muriate (large crystal) per ton £29 10 
a Bleaching powder .. oF a Pa £510 
a Bisulphide of Carbon as £18 
a Borax... £16 10 
a Ferro-Silicon (50 %) (basis 45 %) pa £12 12 6 
a » Nitrate £25 10/- dec. 
a White Sugar £22 15 
a, Peroxide .. £32 
e Methylated Spirit .. as -. per gal. 2/6 
a Potassium, Bichromate, in casks per lb. Sha. 
a Potash, Caustic (80/82 %) per ton £20 5 
a hlorate .. perlb 
a Potassium, Cyanide (98/100 %) .. 
a Sulphate of Magnesia .. per ton £410 
a Sulphur, Sublimed Flowers . £610 
a Recovered £510 
a Lump... £5 6 
a Soda, Caustic (white 70/72 %) .. £105 
a» Chlorate... per lb, Sad. 
Crystals per ton £356 
a Sodium per lb, 8d. 
; (128/180 9%) 
a » Cyanide (basis 100%) qd. 
METALS, &c, 

b Aluminium Ingots, in ton lots .. per ton £65 He 
b ire, in ton lots .. £102 
db Sheet, in ton lots . £120 
p Babbitt’s metal ingots .. £88 10 £145 
c Brass (rolled metal 2“ to 12" basis) per lb 73d. 3d, dec. 
» (solid drawn) d. 
c Wire, basis 73d. 4d. dec, 
c Copper Tubes (brazed) .. 108d. 
» (solid drawn) 10d. 
 Bars(bestselected) .. per ton £7 £8 dec. 
g Sheet £71 £3 dec 
g Rod .. £71 £3 dec 
d (Electrolytic) Bars £65 10 £1 dec 
Sheets. £82 10 £1 dec 
Rods £70 10 £1 dec 
H.C, Wire per lb. 84d. 
f Ebonite Rod $e 5/8 
Sh ” 4/9 
n German Silver Wire 
h Gutta-percha, fine 5 
India-rubber, Para fine .. 4/7 
i Tron Pig (Cleveland warrants) .. per ton 49/2 84d, dec, 
1 _» Wire, galv. No. 8, P.O. qual. £14 ae 
g Lead, English Pig .. £16 15 to £15176) 10/- ine, 
m Manganin Wire No. 28 ., per lb. 6/6 
g Mercury per bot, £8 5 6/- ine. 
e Mica (in original cases) small .. per Ib. 6d. to 2s. ee 
” » medium ” 2/6 to 4/ 
ew ” ” large .. ” 4/6 to 8/6 
p Phosphor Bronze, plain cas ne 1ld. 

» rolled bars & 
» rolled strip & sheet 1 
o Platinum aa +. peroz. 185/- 
d Silicium Bronze Wire perlb. d, oe 
r Steel Magnet, in bars per ton ee 
g Tin, Block (English) ss £196 to £198 nom,| £3 ine, 
Wire, Nos.1tol6 .. per lb. 4 “4 
p White Anti-friction Metals .. per ton £45to £1560 
k Zinc, Sh’t (Vieille Montagne bnd.) £30 76 15/- des. 

Quotations supplied by— 
a G. Boor & Co. & Lowe. 
b The British Aluminium Co., Ltd. & Morris Ashby, Li 
¢ Thos. Bolton & Sons, Ltd, Richard Johnson & N , Ltd, 
d Frederick Smith & Co. m W. T. Glover & Co., 
aP. Ormiston & 
fIndia-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd, 
Telegraph Works Co,, Ltd. 
& F. Dennis & Co, 
ward Till & . 


Great Northern and City Railway Co,—The directors’ 


report for the half-year ended Dec, 81st, 1911, states that the total © 
revenue receipts for the six months amounted to £40,713, and the - 


cost of working to £20,968, being at the rate of 51°50 per cent, The 
net revenue amounted to £19,744, which is insufficient to meet the 


company’s fixed charges for the half-year. 


vided from outside sources, has 


these charges. The number of passengers for the six months under . 
review, including season ticket-holders, was 6,119,506, as against 
5,855,829 for the corresponding period last year 


A sum of £3,184, pro- 
enabled the company duly to meet 


The number of 


local season tickets issued during the half-year was 2,327, as against 
2,842 for the half-year ended December 81st, 1910. The number 


of three-route season ticket-holders during the past half-year was: 


3,013, as against 2,558 for the corresponding half-year. The meet 


ing was held on Wednesday. 
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SHARE LIST OF ELECTRICAL COMPANIES. 1a 
zing ENGLISH ELECTRICITY SUPPLY AND POWER COMPANIES. 
eral, : 
Stock Closing Rise | Present Stock Closing Rise | Present 
NAME, or | Dividends! Quotations | + or| Yield NAME, or | Dividends’ Quotations | + or| Yield 
Share. Jan. 30th. | Fall| p.c. bs Share. ais Jan. 30th. | Fall| p.o. 
é = 
h & Poole, Ord 10 | lst | 7 55 || gton & Knightsbridge, Ord 
urnemout. oole. ensington ge 
zht’s Be 4h 1412 4/1 Do. |Stock| 4 | 4 ont Bud 
Dec, Do. Second 6 % Pref. at 10 6 6 1l - |5 9 Kent Power, Deb. |Stock| 78— 82xd/ . 5699 
Do. 44 % Deb. Stock | Stock] 44 100 —102 |4 8 8 || London Electric, O: 8 1 
& Cok 5 | 10 8 — { 517 8 Do. 6% Pref. 5 6 | 6 5 0 0 
5 | 476 Do. 4 9% First Mort. Deb. | Stock) 4 4 8 — 91 |48 0 
lectric 4 £2} 10 | 4 | 4 | 98 —101 1819 8 5 +2 
Charing Cross, West End & City 5 5 5t 4h +%4/61 8 Do. 4 First Mort. ‘Deb. :: | Stock 99 —104 ée OS: 
4 5 4) 43 4 43 1 Stock 84 — 87 | 4 0 
Do. “ Cit nde n ectric ration 
Gum. Pret.}| © | 4b] 4 91 44 % First Mort. Deb. | 10 | &| 
Do. Do. 4% Deb... 100 4 93 — 96 |48 4 ‘ 6 4 4t BA— 4 
Chelsea,Ord. .. | | 4— 4 | 1 ;Non-Cum. | 6/5 | 4— 43 511 1 
4 as | Stock} 44] 44] 98 —101 North Motor Power Su 10 | 6 5 99 —103 418 0 
jum. Pref... . otting on-Cum. i 
Do. 5 % De Stock} 6 | 5 | 117 —121 428 | | 103 
urham ames’ an a! ~ 
Debs} Stock} 6 | | 87 — -- |612 1%Pref..... | 43/416 7 
County of London, Ora 10 5 4+ 93— +4/5 811 De: % Deb. . | 100 84 | 85 — 87 40 6 
Do, oe ee 10 6 6 ll — 11 a Smithfield Markets, Ord. | N 1 1 Nil 
44 % Deb. .. | Stock 107 —109 |4 2 7 South London, Ord. .. .. 4 6 31 
Second Deb. | Stock 100 —103 | | Do. 5% First Mort. Deb. ..| 100 | 5 | 5 98 —101 419 0 
s, Ord. Se 5 | Nil| N | Nil South 1% Pref... 1 7 7 1— 3 6 4 5 
Do. 6 % Cum. Pref. 5 | Nil| Nil} 2 | Nil Do. irst Deb. Btock .. | 100 | 44] 96 —99 41011 
Do. 43 % First Mort. Deb. | 100 | 43 44 83 — 86 5 4 8 || Urban, i 
5 | 6 | 6 5 600 Do. 5% Cum Pref. 5 & 2— 
Do. 56% Cum. Pret, 5 5 5 53 pal? Do. 44 % First Mort. Deb. .. 100 44 88 — 90 +. 
Do. 44 % First Deb. .. eo | 10 4h 95 — 98 41110 || Westminster, Ord, 6 | 1 83 +4/519 5 
6 9 8 642 Do. 44 % Cum, Pref. .. 6 44 44) 418— 469 
i 
~ COLONIAL AND FOREIGN ELECTRICITY SUPPLY AND POWER. , i 
60, Galatia, | | $60 Mark, 100 | 5 | 5 | 894—91lgxd) + 4/5 9 8 i 
« 5 % Pref. 5 5 53 pee 3 | 417 7 | Montreal, Lt., % a Power .. | $100 | 7 8 | 197 —202 +2 |;8 9 4 
Power, Ist Mort. ‘Bas. 100 5 Northern, Lt., Powerand Coal, g500 | 6 39 — 41 12 810 } 
ec. Canadian Gen. El.Com. ..| $100 | 7 | 7% | 116 —120 1516 8 | 5 % Ist Mort. Bonds 
ec, Do. ae | $100 | 7 7 | 117 —121 | 615 8 | River Plate, Ord. | Stock; 10 | ,. 50 —260 il 
ec, Cordoba Lit., Power and T., Ord. 1 8 1 Do 6% Non-Cum. Pret. | Do. 6 6 | 107 —118 2 
Do. 5 | 100 | 94 — 97 5 8 1 || Do. 5% Deb. Stock . Do. 5 5 | 1004—1024 7 
Eleo, Lt.and P. } 10 | | Roy. Elec. Co., 100 | 44| 44 | 100 —102 +1 
Elec, Supply Victoria, 5 % ist | i Shawinigan Water, Capital .. | $100 | 4 | 5t 19 —181 xd | +1 
Mort, Be 100 | | | 83 — 86 Do. % Con. ‘st Mort. Bonds $500 | 6 | 5 
ec. Dev. On st | er. Deb. .. Ac 108 — 
Bonds} $500, 5 | Toronto ower, -- | Do. 99—1014 8 8 
Kalgoorlie Ord. | 10/- | Nil|.. | Nil | Vera Cruz Lt., P. and T., 5 
Do. 6% Pr 1/6/6| | 78 Ist Mort.Def}| 100 | 6 | 5 | 944 | +14 6 510 
Jec, Kaministiquia Power,5% a. Be. $500 | 5 5 102 —104 . | 416 2 || Victoria Falls Power, Pref. .. 1 Nil |11lZd.| 43 
Madras, Ord. 5 ee | oe . ee West Kootenay Power and Lt. } 100 6 6 lt 1084 510 7 | 
Melbourne, % Mori. Deb. 100 | | 101 417 1 Ist Mort, 6 % Gold 065— 
| 
Do, lat Mort Gold Bas,” | | 500), : 
| | i 
TELEGRAPH AND TELEPHONE COMPANIES. 
ec. Amazon Telegraph .. ..| 10 | Nil] 7— % | .. |_.. Monte Video Telephone, Ord... | 1 | 6 | 
Do. 5% Deb. Red. .. ». | Stock] 6 5 — 99 cite 1 5 5 — |6 6 8 
American Telep. & -»Cap. | $100; 8 142 —144 —2 1 Nadonsl Pref, | Stock! 6 6+ | 99 —102xd|—1 |517 8 
Do. Collat. -. |$1000| 4 93 — 95 443 Do. Def. «| Da 6 6+ | 121 —128xd| — 4/417 7 
Anglo-American Te Telegraph | Stock| 8%] 8t 67 — 69 5 8 8 Do. 6% Cum. Ist Pref. 10 | 6 6 
6 % Pref. Do. 6 111 —112 Do. 6% Cum. 2nd Pref. .. 10 6 6 6 0 0 
iO - ortuguese ew York Telep. n. Buds. 
Mort. 100 | 5 | & | 1014-1094 .. |416 7) Cental Telep and Bee... | 1 | 8 | .. 418 6 
td, Telenhow t— Thxd) + 413 4 Do. 6% Cum. Pref... .. 6 418 8 
al Cable, 4% Deb. § & it pon 4 Deb. 4%) Stock} 4 4 4 911 
elegrap + an le 
Do. 10, 10 |10 |10 | 17—18 Guar. De be} Do. | 4/4 
Direct — Telegraph, Ord. 6) 4 4+ Bt 6 8 || Reuter’s 8 | 5 5t 466 
Do. ~~ 10 | 10 8 —i Cables Cert. | 6 6 410 3 
aa | Telephone Co. o 
| 
Direc India 100 43 | 44 | 984-1003 497 bg ep! 
’ Eastern Telegraph, Ord Stock |Stock| 7 | 5+ | 186 —139 xa 5 0 9 || West Coast of America .. a 2h | 2) 218 10 q 
ors Do. 83% Pref. Stock.. | Dos 84 | 84| 83 — 85 xd - |424 Do. 4% Debs., 1 to 1 100 4 4 819 7 
Do. Mor. | 102 818 5 guar. by Braz. Sub. Tel 
Eastern Extension 10 | 7 | St} 184— 133xd 5 110 || West India and Panama Teleg. 10 | lat | + Bi. 
the Do. 4% Deb. .. | Stock; 4 4/1 1 | Do, - 6 % Cum. Ist Pref. 10 6 6 1 11 6 9 1 
The East and 8. Africa Tel. 4 95 4 4 99 —1 819 8 Do. 6% Cum. 2nd Pref. .. 10 6 6 10 — 104 514 4 4 0a 
the Globe Telegregh and Time Bob 10 | 6t 6.8 || Western | 
elegraph and Trust .. estern Telegrap! ee 
pro- Do. 6% Pret, «|. 10 | 6 | 6 | eb... .. | Stock} 4°| 4 | 99 —101 | 819 8 
meet Great Northern Telegraph | te 10 | 18 5+ | 82 — 88 .. |5 9 1 || Western Union Tel., 4% Bnds. A | $1000 | 4 4 | 106 —109 813 5 * 
nder = = Do. 44% Fdg. es +» | $1000 | 44) 44) 101 —104 
inst Do. 4% Cum. Pref... ..| $100| (42/6 81 
r of Marconi’s Wireless Telegraph 4% [+4] 
inst Do. 7% Cum 1 | 16 3 a 
* Unless otherwise stated, all shares are fully paid. + Interim dividend. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 
ELECTRIC RAILWAYS AND TRAMWAYS.—HOME. 


Stock Ch Rise | Present Stock Closing | Rise | Presen 
NAME, “8 Quotations | + or | Yield NAME, x. Quotations | + or Yield 
Share. an, 80th. | Fall| p.c. Share. ‘an. 30th. | Fall} 
eee ee oe + 218 2 
Do. % ee ee 1 5 5 8-6 Do. Sur hen 100 8+ | 67 — 69 319 9 
Do, 4 1 1. — 85 6 Do, Deb... .. ..| 100 "90 —92xd! .. | 816 1 
Brit. Blec. 6 14 — 18 Do. Pref... ve | 100 86 — 88 1819 
Deferred 100 | .. | .. 5— Con. | 100 85 — 87 (14 
Do. Do. 6% Cum.Pr’f. | 100 me 84 — 87 Pr Metropolitan District Ord. 100 | N 344— 35 +1 Nil 
Do. 7% NoneCum. Pr'f. | 100 87 — 41 ee 6% Deb. .. ee | 100 6 6 | 144 —146 422 
Do. 6% Perp. Deb. . 100 5 5 95 — 98 16.2 0 Do. 4% Deb. . | 100 4 a 95 — 97 14:36 
Do. + ee 43 79 — 83 4% Prior Lien .. ee | 100 4 4 | 100 —102 818 5 
Central on Railway, «| 100 8 8 68 — 70 +1 (5459 Do. vane. Pe ee +t} 91 — 98 810 0 
Do. Pref. oe os | 100 4 4 84 — 86 -- | 418 0 Gtd. .. ee | 100 — 7 499 
Do. Def... pa Se es | 100 2)... | 58 — 60 +2 |8 6 8 || Metropolitan Elec. Trams, Ord, 1 5 — gy 518 6 
Do. 4% Deb. .. os | 100 4 4 | 100 —102xd |818 5 ee ee ee 1 iN pes Nil 
& South London, Ord. ..{| 100 | 14| 181] 284— 293 — 6 8 
% Pret, 5 | 5 | 108 —110 64320 Do. 43 —101 491 
| 100 5 5 | 104 —106 | 414 4 Do. 5 ee | 100 5 5 I 1024 —4/417 7 
Do. Do. 1901 .. | 100 5 5 | 108 —105 | 415 8 || Potteries,Ord. .. oo ee 1 2 ee 
Do. Do. 1908 .. | 100 5 6 | 108 —i05 8 Do. 5% oe eo 1 5 5 oo | 
Do. 4% Deb. .. ee 100 4 4 | 101 —108 oo 189.8 Do. 4 Deb. .. 100 44 | — 98 | 416-9 
Dublin United Trams, 6 % Pref. 10 6 6 —12 «- |5 0 O |} South Metro. Trams, 6 % Pref. 1 6 me ‘7 oo | ORS 
Great Northern & City, Pr’f. Ord 10 | Nil; .. 1 1 + 2% Nil 100 4 4 70 — 75 68 
gs Trams,6% Pref, .. Nil| 3+ Underground Blec. Railways; 10 | ..|..| 92 .. 
Deb. .. 100 73 — 78 615 56 Do. 43% Bonds oe 100 4h 99 —101 oe, | 
Isle of Thanet Trams, 5% Pref. 5 2% oo . 6% Income oe |. 100 1 78 — 80 
4 eb. .. 15 — 80 5 0 O || Yorkshire (West Riding), Ord. 6 | Nil; .. aa Nil 
United, 5% Deb. .. | 100 5 5 79 — 81 +28/6 8 5 Do. 6% Pref. .. ee a 6 | Nil; .. +3) Nil 
London Elec. Railw’ys,4 b. | 100 4 4 97 — 99 |4010 Do. 44% Deb... | 100 44) 81 — 85 '§ 
on United Trams, 5 10 | Nil| .. 4 
| 
ELECTRICAL RAILWAYS AND TRAMWAYS.—COLONIAL AND FOREIGN. 
Angio-Arg. Trams, Ist Pret. 5 6 + -- |5 8 6 || La Plata Elec. Trms, Ord. 1 24 
Ind oe ee oo 5 5 5 38 6 Do. oe 1 6 6 — 1 (694 
Do. 4% Deb. .. es | 100 4 4 | 4 3 9 || Lisbon Hlec. Trams, Ord. os 1 54 | 6t 486 
Do. 44% Deb... .. ..| 100 | | 44 | 1003—1 +4/4 710 1—12 1416 0 
Do. 5% Deb. .. ee | 100] & | 1014—1 Do. 5% Deb. .. op |: 300 5 5 97 (534 
Trams,5% Deb. 100 5 6 | 102 —105 | 415 8 || Madras Elec. Tr. (1904), Deb. .. | 100 5 5 | 5 8 8 
Bombay Elec. 8. & Pref. 10 6 6 10j— 113 -- |5 5 6 || Manaos Trams & Lt., 1st Deb... | 100 5 5 +1 (5 611 
Do. 44% Deb. .. on oe} 96 — 98 41110 || Manila Elec. R.and Ltg., Bonds | $1000; 6 5 | 101 —108 
Do. 6% 2nd Deb... | 100 5 5 98 —100 +1)5 0 O || Mexico Trams Com. ee -- | $100; 7 | 128 —125 x THis 0 
Brisbane Invt.,Ord. .. 5 8 8t 8 ew | 4 6 6 Do. Gen. Con.5% Bonds . os 5 6 | 100 —102 +4/418 0 
Do. 5% oa 6 6 5 Do. 6% Bonds.. os | 6 6 | 101 —103 1516 6 
Do. 100 4 | 44 | 101 —104 4 1-7 || Para Blec. Riys. & Lt.,Ord. .. 5 | 10 | 10+ 4 +% 610 1 
B, Columbia Blec. Rly., Def. .. | 100 8 8t | 185 —140 —1 |614 4 Do. ee ae “6 5 6 6 a _ 6 91 
Do. 119 —123 +1 1/417 7 Do. 5%lstDeb, .. 100 | | & 99 15 06 
Do. 100 6 1074—1104 410 6 || Perth (W.A.) Elec. Tr., Ord. .. 1 .. 1 +4/115 7 
Do. 1st Mort. Deb. _ . 40 00 —108 | 38 Do. Deb. |... | 100 5 5 —101 |419 0 
e Vancouver «| 100 —104 xd 4 6 7 || Rangoon El. Tr. & Sup., Pref. .. 5 6 6 bg— 5g oe. Oe 
Do. Con. Deb. .. -- | 100 1014—1024 —%/4 710 Do. %1st Deb. .. -- | 100 4 98 —101 491 
Calcutta Ord. .. 5 6 6 0 || RiodeJaneiroTrams . | $100 5¢+ | 116 —117 
Do. 5 % Pref. ee 5 5 5 5— 6} 415 8 Do. 1st Mort.5% Bonds .. 5 | 101 —102 1/4180 
Do. 44% Deb. .. ee | 100 “4 100 — sa | Do. 5% Mort. Bonds we 00 5 5 +3}619 
5 ic és 1 iN tS ate Sao Paulo Tram, Lt.and P. .. | $100 | 10 | 10+ | 196 —190 —1 (610 
Buenos Aires Trams (1904) Do. 5%lstDeb. .. ..| $500| 5 | 6 |102—104 | 416 2 
100 6 5 95 — 98 |& 2 O || Singapore Trams,5% Deb. 100 5 5 — & 1 
Calombo Elec. Tr. &Lt.,5% Deb. | 100 5 5 98 — 98 | 5 2 O || Southern El. Tr. B.A., 5 Deb. | 100 5 5 954— 97 27 
Havana Blec. Rly., 5% $1000 | 5 6 | 100—103xd| .. | 417 1 || Un. Elec. Trams Monte Video .. 5 6 7 5— —3'591 
Kalgoorlie Dlec. on we Nil Do. 6% Pref. .. ae 5 6 6 5— —3/514 8 
Do. ee ee | 100 5 5 — 15 6 SE Do. 5 % Ist Deb. es | 100 5 5 984—10: 418 6 
Do. 6% B Deb. ee ee 100 5 6+ | 58 — 62 |8 1 4 || Winnipeg Elec, Rly., 44 % Deb. | 100 4 | 4% 104 — 441 
MANUFACTURING COMPANIES. 
Aron, Ord. .. ee 1 | 6 Dick, Kerr .. ee ae 1 5 | 8 8:2 
Do. 6 ee ee 1 9 6 Do. Pref. 1 6 6 — 1 
Babcock & Wilcox ee 1 | % | 400 Do. Deb... 100 43 |44 8 
Do. 1 1 + 8 18 10.|| Edison & Swan, A, £8 paid .. 6 | Nil} .. 1 Nil 
Pret. ee as 5 6 6 |416 0 Do. 4 sas | 100 4 4 1 — +1/5 68 
Do. Deb... co 100 101 —108 ae 1 3-6 Do. 5% Second Deb. | 100 5 5 Ti — 80 | 
British Thomson-Houston, Deb. | 100 94 — 97 «+» | 412 9 |} Blectric Construction .. vs 2 | Nil| 2t 1 +4 + 
British Westinghouse, Pref. .. 8 iN 43 Nil Do. Pref. os 2 7 1 ale 7 4 6 
Do. ib... 100 4 4 — 57 7 0 4 || Greenwood & Batley, Pref. .. 10 q 7 
Do. 6% Prior Lien .. 100 6 6 | 101 —108 +1/616 6 oe | 100 6 5 94 — 96 
Browe oe 1 | .. 1/6—2/- Nil General Electric, Pref. .. 10 5 5 9 — 12 +34/5 53 
Do. 1 | Nilj .. | 5/-—6- ee Nil Do. Nee ee ee | 100 4 8 — 90 
Brush, Ord. .. ee ee 2 | Nil; .. o— Nil Henley’s, Ord. ee 6 | 15 | 10+} os, 
Do. 1% Pref. .. oe 2 | Nil; .. Nil Do. f. oo 4 |4 
Do. Deb. .. oe | 100 — 61 | Do. Deb... 100 44u 
| 100 87 — 42 {1014 4 || India-Rubber,G.&T. .. 10 } 10 10 — 12 
Callender’s Cable .. 6 | | 718.10 Do. Pref. ae om): 5 5 10} 1484 
Do. Pref. 6 6| 5 5— . 1415 8 Telegraph Consteuction. . 12 | 20] 10t| 85 — 87 72 
Da. | 43 | 98 —100 |410 0 Do. Deb... .. «| 100 | 4 4 | 994—101 | 81810 
Castner-Keliner .. .. 1 | 17% | 20 | 41110 || Willans& Robinson .. .. 1 | Nil] .. fe | Nil 
Do. Deb... | 100 44 | 108-110, | [4110 Do. Pre | | Mil] + 
Orompton& Co. .. .. 8 | Nil| N os Nil Do. Deb... .. «o | 100 | 4 | 68 — 68 oo 
Do. Deb... 6 6 58 — 68 
| 


* Unless otherwise stated, all shares are fully patd. + Interim dividend. 


The yields are calculated upon the dividends paid for 1910. ‘ - 


~ Bank rate of Discount 4 per cent., September 2ist, 1911: 
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wooD AND CONCRETE POLES IN ELEC- 
TRICAL SERVICE. 


By W. MANKTELOW. 


THOUGH wooden poles are still mainly used for the support 
of telegraph and telephone lines, the rapidly increasing 
number of pole lines, the decreasing supply of timber and 
the upgrowth of new services, such as high-tension trans- 
missions and medium voltage central station distribution 
schemes, have led to elaborate trials of other pole materials 
and constructions. 

Wood, as a pole material, has the advantages of being 
cheap, easily worked and widely available. If used without 
protective treatment, it is subject to rapid decay—accele- 
rated or retarded, as the case may be, by local circumstances 
—but, by the use of various impregnating materials, its life- 
may be greatly extended and the initial cost of the protective 
treatment is fully justified by the lower annual maintenance, 
repair and depreciation charges involved. 

Though impregnation increases the durability of pole 
timbers, there are no means available for radically increasing 
their mechanical strength, hence, for very heavy loads, such 
as are met with in high-tension power transmission schemes, 
lattice steel poles have already become standard practice. 
These poles offer a maximum of durability and strength, and 
since they can be put together at or near the point of their 
erection, transport difficulties are reduced to a minimum. 
The design of these poles proceeds along practically the 
same lines as that of bridge members (the pole being essen- 


‘ tially a cantilever up-ended and spbject to certain concen- 


trated loads at the cross arms, and to a distributed load due 
to wind pressure). Owing to the special circumstances 
under which they are used and the widely diversified con- 
structions at present. employed, it is not proposed to give 
lattice steel poles more than this passing notice. 

There are many duties for which wooden poles are suffi- 
ciently strong, but in which they are nevertheless being 
replaced by reinforced concrete structures on account of the 
much greater durability of the latter, and, further—in such 
cases as the carrying of street lamps, trolley wires, urban 
distribution lines, and so on—on account of the more pleas- 
ing appearance of the concrete construction. Reinforced 
concrete structures are in limited use for the support of 
high-tension transmission lines, but, in most cases, lattice 
steel towers, though needing more frequent overhaul, are 
preferred on account of their lower cost and easier transport 
and erection. 

WoopEN POLES. 


At the present day there are probably about 14-2 millions 
of wooden poles in use in the United Kingdom for telegraph 
and telephone work alone, and the latest U.S.A. timber 
census shows some 33 millions of wooden poles to be annually 
used in that country for various purposes—about 80 per cent. 


of the total number being used by telegraph and telephone. 


companies and the remainder by railway, light and power 
companies. 

Ip England, Scotch pine or “redwood” poles are almost 
exclusively used, Spanish chestnut and oak being employed 
to a very limited extent, but in the U.S.A. cedar is the most 
popular timber (see Table I). White Michigan cedar is, 
undoubtedly, the best quality* (being durable, strong, 
straight, light and easily worked), but both supply and 
quality are now falling off. The price of this timber has 
been doubled during the past few years, and its very slow 
growth} makes reafforestation “impracticable. Western cedar 
is, therefore, being widely adopted as the next best grade 
available, but, unfortunately, its locality of growth is such 
that the freight charges to the chief centres of demand in 
the Eastern States range from 15s. to 18s. per 40-ft. pole 
(t.e., roughly double the cost of the pole itself).t 


*So highly is it esteemed that considerable amounts have been 
exported to Egypt, South America, and various other countries. 

TTo obtain a 25-35-ft. pole, 7 in. diameter at the top—the-size 
most favoured by telegraph and telephone companies—takes 90-100 
years, 

t With the increasing distances of transport, water carriage has 
become almost extinct ; about 90 per cent. of the U.S.A. poles are 
how said to be rail-borne from the forest to the timber yard. 


Pending the evolution of a standardised modern con- 
struction for poles (reinforced concrete for small and medium 
poles and lattice steel for the largest structures), every effort 
is being made to economise pole timber consumption by 
restricting the felling of small trees, and by the use of 
inferior kinds wherever possible. Great wastage has 
resulted in the past from unreasonable specifications 
endeavouring to control too closely the length and top and 
bottom diameters of the poles used. The repair of decayed 
wooden poles by the reinforced concrete construction described 
later, is of great economic importance. _ 2! 

Causes of Deterioration—It has been estimated that no 
less than 90 per cent. of the total number of wooden poles in 
use fail by the rotting at, and somewhat below, the ground 
level. The deleterious effects of alternate moisture and 
dryness on untreated wood are well known, and are 
obviously greatest near the ground level. Apart from the 


TABLE I. 
No. of poles used, Average 
as per cent. of price 

total (8,739,000). per pole. 
Cedar 65 7s, 8d. 
Chestnut ... 16 9s. 23d. 
Oak* 64 2s. 4d. 
Pine 5 lls. 7d. 
Grand average ... 7s. 7d. 


*It is worth noticing that the use of oak poles is rapidly increasing; only 
76,000 (2°83 per cent. of total) were marketed in 1907, as against 237,000 in 1909. 


effects of damp alone, the buried butt of the pole is subject 
to the attack of various fungi—such as the “ house fungus,” 
specially favoured by rapid alternations of dryness and 
moisture, and the “ hyphen ” fungus, the thread-like growth 
of which penetrates the longitudinal fissures of the pole, and 
is favoured by a quickly drying earth. In the tropics, the 


attack of insects, notably the white ant, is most destructive, 


and the deep cavities dug by woodpeckers in the “staff” 
of poles form a serious minor cause of pole failure. 

Preservative Measures may be roughly classified under 
“prevention” and “cure,” and their application is of 
greatest importance at the butt of the pole. Treatments 
preventing decay include mere painting of the wood—a 
relatively ineffective precaution—and more or less complete 
impregnation of the material. 

A means of mechanically protecting the pole butt from 
injury consists in the use of a concrete or brimstone sleeve 
cast between the pole and a galvanised sheet metal “former,” 
as shown in fig. 1. A somewhat similar method of repairing 


35-7 FT 


\ 


Fie. 1. Fig, 2. 


damage is illustrated in fig. 2. The damaged pole is first 
guyed, and the surrounding earth is then dug away for about 


18 in. round the butt and to such a depth as completely 


exposes the damaged wood. ‘The rotted portions are next 
chopped or scraped away and, according to the length of the 
damaged portion,4 in. steel bars or rods, from 3 to 6 ft. long 
and pointed at both ends, are used as bridge pieces. The 
lower ends of the rods (of which four to six usually suffice) 
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are driven in at an angle, and the tops, which are already bent 
at right-angles about 6 in. from the end, are driven home. 
The wood and steel are then filled round with a concrete 
mixture, cast in a mould, forming a conical sleeve completely 
enclosing the steel, and varying from 3 in. to 4 in. in thickness 
at the base and from 14 in. to 2 in. at the top. In very bad 
cases, the pole may have to be plugged with a concrete block 
or placed on a concrete pedestal, reinforcing ‘“ bridges ” being 
still used as above. By this means, the life of a damaged 
pole is indefinitely extended and there is no need to dismantle 
the pole during the repair. 


Impregnating Processes—By far the most generally 
adopted measure for the preservation of wooden poles con- 
sists in the more or less complete saturation of the timber 
with one of a number of waterproofing germicides and fungi- 
cides. Among the materials most commonly employed may 
be noted creosote (a tar oil), copper sulphate, zinc chloride 
and corrosive sublimate of mercury. The following notes 
explain the general means of application and the relative 
values of these substances. 


Tar Processes—The simplest method, of any value, of 
utilising the protective influence of tar consists in charring the 
butt of the pole up to 1 ft. above the ground line and immedi- 
ately applying hot tar with a stiff brush. A more effective 
measure is to immerse 6 or 8 ft. of the butt for from 
10 minutes to an hour or more in an open tank containing 
tar, or a tar compound, at 200-250° F. By capillary 
attraction the hot liquid is sucked to an appreciable depth 
into the pores of the timber, but, to realise the full benefits 
of tar treatment, it is necessary to forcibly inject the pre- 
servative (usually in the form of creosote), preferably after 
emptying the surface pores by natural or artificial seasoning. 

For a considerable number of years the standard (Bethell) 
creosoting process consisted in exposing the timber treated to 
40-50 lb. per sq. in. steam pressure for, say, four hours, after 
which a 20-in. vacuum was maintained in the containing 
. cylinder till sap ceased to flow from the wood. The tanks 
were then filled with creosote at a pressure of about 120 lb. 
per sq. in. till from 12 to 20 lb. of oil, according to needs, 
had been absorbed per cb. ft. of timber. (After such treat- 
ment, poles should be allowed to season for 3 to 12 months 
before use., If the timber be air-seasoned before treatment, 
the steaming stage may be omitted.) 

Though the above process is still largely employed, pro- 
longed experiments have evolved means whereby the total 
consumption of creosote may be materially decreased without 
sacrificing the efficacy of its application. 

In the Ruping process—which is very successful on the 
Continent, and has lately been adopted by Messrs. Wade and 
Sons, of Hull—the timber is subjected to a preliminary air 
pressure of 50 lb. per sq. in., after which the treating tanks 
are filled with creosote, the pressure being maintained and 
gradually brought up to 85 lb. per sq. in. After the desired 
injection is completed, the pressure is reduced and the air first 
forced into the wood escapes, carrying with it the surplus 
oil. This process is applicable even to hard white woods, 
and has the further advantage that it leaves the timber dry 
and “clean” ; and whereas in the Bethell or “ full cell ” pro- 
cess the pores are clogged with surplus oil, all free oil is 
removed in the final stage of the Ruping process, which is 
therefore known as the “partially full” or “empty” cell 
process. 

Successful experiments have been conducted on the Con- 
tinent as to the practicability of partially impregnating poles 
by injecting creosote into the butt only, a number of small 
radial perforations being drilled to facilitate deep penetration 
of the oil. This process can be applied to all resinous 
timbers, and about 6 lb. of oil per cb. ft. of butt is found to 
be a convenient and suitable saturation. 

The efficacy of creosoting cannot be doubted. While its 
effect is more pronounced in the case of soft than hard 
timbers (see Table II), the cost of the treatment (varying 
from 50 per cent. to 100 per cent. of the cost of the timber 
in the U.S.A., and amounting to a much lower percentage in 
this country) is justified in practically every case where 
wooden poles are employed. In the absence of definite data, 
it may be hazarded that fully 70 per cent. to 80 per cent. of 
the wooden poles used in England are creosoted, and though 
the percentage treated in the States is considerably lower 


(124 per cent. in 1907, 10 per cent. in 1908, 16 per cent, 
in 1909), it shows a marked tendency to rise. 

According to local circumstances of soil and climate, the 
life of poles is increased three to ten-fold by creosoting 


TABLE II.—AVERAGE LIFE TO 25 PER CENT. DECAY, 
Untreated. Treated. Ratio of increase, 


Beech ave 24 8°00 
Pine ... 153 3°88 
Oak ... 17 1°26 


(Tables II and III), and so far from the effect of the treat- 
ment rapidly diminishing with time, it is. automatically 
maintained for a number of years by the gradual settlement 
of creosote towards the butt.* 

According to Henley, about one-third of the original amount 
of creosote remains in the butt of poles after a number of 
years ; one-seventh remains in the staff, and the bulk of the 
remaining 50 per cent. is diffused as a gummy tar in the 
surrounding soil, where it exercises a most useful water- 
proofing action. Other observers claim a considerably higher 


TABLE III.—Erricacy AND Cost OF VARIOUS TREATMENTS, 
Life of Cost of treatment 


treated per per cb. ft. 
pole. cb. ft. per yr. life, 
Creosoting ove 22-25 years 0°93d. 0°042d. 
Corrosive sublimate ... 13-17 ,, 1°03d. 0°079-0°061d. 
Copper sulphate 14 ,, 116d. 0°083d. 
Improved ditto* 2°05d. 0°136d. 
Zine chloride ... 4s 133d. O'111d. 
*Collette. 


residue in the butt, and tests on poles subjected to radial 
butt injection (total absorption 54 Ib. per cb. ft., half in 
butt, half in staff), show the full butt saturation for a 
number of years, and 33 per cent. of the original saturation 
after a further term of years. 

Against ground line decay creosoting is specially effective ; 
in a certain American concern, chestnut poles showing a 
decrease in circumference at ground level of 17 in. to 2} in. 
in eight years, when used untreated, showed no decrease 
during the same period when creosoted. The English 
G.P.O., using none but creosoted poles, requires only 50,000 
renewals per annum (about 5 per cent.), as against 7°8 per 
cent. renewals in the States, where creosoting is much less 
common. 

A minor disadvantage attached to the use of creosote, and 


attributable to its vigorous nature, is the sharp inflammation 


set up by the oil and its fumes on the face and hands of 
workmen handling the poles shortly after their treatment. 
To cover this discomfort, it is found necessary by some 
American companies to pay specially liberal wages to men 
on this duty. This trouble, and that of surface oozing of 
the creosote, are less pronounced where the Ruping process 
is employed, and, in any case, they may be obviated by 
storing the treated poles for a few months before use. In 
tropical climates these disadvantages are naturally accentuated. 


(To be concluded.) 


Electric Lift Contracts.—In connection with exten- 
sions and additions now being carried out at Messrs, Peek, Frean 
and Co.’s premises at Bermondsey, Messrs. SMITH, Masor AND 
STEVENS, LTD., of London and Northampton, have received in- 
structions for the installation of one of their full automatic pusb- 
button electric passenger lifts and one large electrically-operated 
goods lift. Among other important contracts at present in the 
hands of the same firm are the following :—For the Admiralty: 
Six full automatic button-controlled passenger lifts for each of 
H.M. battleships Ajax, Thunderer, Monarch and Conqueror ; similar 
machines have recently been completed by them on H.M. battle- 
ships Neptune and Orion ; two electric passenger lifts for Messrs. 
Boots’ premises at Bath and Derby ; two electric passenger lifts for the 
Swansea General Hospital ; two electric lifts for Messrs. Anderson, 
Son & Hedley’s new premises, Newcastle-on-Tyne ; 12 machines for 
export to Australia ; two machines for Wellington, New Zealand ; 
and six for South America. 


* This action is a strong argument in favour of impregnation of 
the whole, or a considerable portion, of the length of the pole, 
instead of merely the butt section, 
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TRADE STATISTICS OF THE STRAITS 
SETTLEMENTS, 1910. 


Tue following statement, showing the imports of electrical and 
other materials into the various Straits Settlement ports in 1910, is 
taken from the recently issued trade statistics. The figures for 1909 
are given for purposes of comparison, and notes of any increases 
or decreases have been added :— 


IMPORTS INTO SINGAPORE. 


1909. 
Dollars, Dollars. Dollars. 


Electrical goods (not otherwise shown).-— 


From Great Britain eae 140,000 114,000 — 26,000 
, British India see 2,000 16,000 + 14,000 
» Belgium 1,000 + 1,000 
Germany... 3,000 6,000 + 3,000 
» Italy 2,000 5,000 + 3,000 
,, Other countries ... 2,000 5,000 + 3,000 
Total eee 149,000 147,000 — 2,000 
Gas and electric lighting materials.— 
From Germany ... ae 5,008 9,000 + 4,000 
» Great Britain... 80,000 64,000 — 16,000 
» United States ... 1,000 1,000 _ 
, Other countries ... 2,000 = — 2,000 
Total eee 88,000 74,000 — 14,000 
Teiegraph and telephone materials,— 
From Belgium ... ose 12,000 10,000 — 2,000 
» Germany ... eee 1,000 1,000 
Great Britain ... 104,000 162,000 + 58,000 
Other countries ... 8,000 5,000 — 3,000 


” 


Total ... 125,000 178,000 + 53,000 


Tramway and railway materials,— 


From Belgium ... oe 35,000 21,000 — 14,000 
» Germany ... 1,000 — 1,000 
,» Great Britain... 330,000 254,000 — 76,000 
,» Australia ... sve 31,000 51,000 + 20,000 
, Other countries ... 18,000 2,000 — 16,000 
Total eee 415,000 328,000 — 87,000 
Machinery.— 
From Belgium ... ne _ 1,000 + 1,000 
» Denmark ... 1,000 + 1,000 
» France... ia 2,000 21,000 + 19,000 
» Germany ... ose 39,000 93,000 + 54,000 
» Holland ... FRA 13,000 6,000 — 7,900 
» Great Britain eee 1,598,000 1,242,000 — 356,000 
» United States... 43,000 97,000 + 54,000 
,, Other countries ... 159,000 145,000 — 14,000 
Total 1,854,000 1,606,000 — 248,000 
Lamps and lampware.— 
From Belgium ... das 10,000 10,000 _ 
» Germany ... ze 144,000 264,000 + 120,000 
» Great Britain... 75,000 103,000 + 28,000 
» United States... 9,000 12,000 + 3,000 
» Other countries ... 12,000 34,000 + 22,000 
Total re 250,000 423,000 + 173,000 
IMPORTS INTO PENANG, 
Electrical goods (not otherwise shown).— 
From Great Britain... 21,000 21,000 — 
» Germany ... eas 4,000 30,000 + 26,000 
Other countries ... 1,000 2,000 + 1,000 
Total Sas 26,000 53,000 + 27,000 
Machinery. — 
From Belgium ... eee — 18,000 + 18,000 
» Germany ... = 35,000 22,000 — 13,000 
» Great Britain ... 313,000 322,000 + 9,000 
» United States ... 5,000 14,000 + 9,000 
» Other countries ... 22,000 35,000 + 13,000 
Total tee 375,000 411,000 + 36,000 
Lamps and lampware.— 
From Austria ons 2,000 2,000 — 
” Belgium eee eee 1,000 1,000 —_ 
37,000 43,000 + 6,000 
» Great Britain... 31,000 48,000 + 17,000 
» Other countries ... 4,000 6,000 +. 2,000 
Total ... 75,000 100,000 + 26,000 


1909. 
Dollars. Dollars, Dollars. 


Gas and electric lighting materials.— 


From Great Britain... 2,000 — 
Telegraph and telephone materials,— 
From Great Britain... 1,000 4,000 + 3,000 
Imports INTO MALAcca, 
Electrical goods (not otherwise shown).— 
From Great Britain... 1,000 ~ — 1,000 


Telegraph and telephone materials.— 


From Great Britain ... 2,000 1,000 — 1,000 
» Other countries ... 


Total oad 2,000 2,000 
Tramway and railway materials.— 
Total waa 1,000 — — 1,000 
Machinery.— 
From Great Britain ood 6,000 5,000 — 1,000 
» Other countries ... 2,000 11,000 + 9,000 
Total poe 8,000 16,000 + 8,000 
IMPORTS INTO LABUAN,. 
Electrical goods (not otherwise shown).— 
From Great Britain net 18,000 _ — 18,000 
Machinery.— 
From Great Britain... 19,000 72,000 + 53,000 
... 36,000 — 36,000 


Total eee 55,000 72,000 + 17,000 
N.B.—Dollar = 2s. 4d. 


PROCEEDINGS OF INSTITUTIONS. 


The Heat Paths in Electrical Machinery. 
By Haroxp D. Symons, A.M.1.E.E., and WALKER, M.I.E.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, Manchester, December 12th, 1911, and London, 
January 25th, 1912.) 


Ir we wish to get the largest possible output from an electric 
generator or motor of given cost, we must make a very close study 
of the possible methods of carrying away the heat which is pro- 
duced in the iron and copper. The heat produced in any part (be 
it from 1?R loss or iron loss) has a definite path from the point of 
origin to the place where it is thrown out from the machine. Thus 
some of the 1°R losses in the armature conductors may have only to 
pass through a certain thickness of insulation to the air surround- 
ing the coils, while the heat generated in the copper in the slots 
passes through the insulation to the iron, where it meets. with the 
heat produced in the iron, and both together are conducted to the 
ventilating ducts and carried by the air to the exterior. 

It is desirable that the designer should have specific data as to 
the heat conductivity of every part of the machine, in order that 
he may know what difference of temperature to expect between any 
two points in the heat path. 

The authors have not been able to find any direct data on the 
heat conductivity of electric insulating materials mounted in the 
same way as one usually finds them in electrical machines. They, 


therefore, thought that it would be worth while to make measure- — 


ments both of the specific conductivity of the commonly employed 
insulating materials, and of the effect on the conductivity of intro- 
ducing the air-spaces and gaps such as are often unavoidable in 
electrical machines. 

Tests were made by means of laboratory apparatus on the specific 
heat conductivity of materials mounted in different ways, and on 
electric generators under actual running conditions. 

The table on p. 196 gives the heat conductivity of various insu- 
lating materials as measured, the materials being wound on a copper 
cylinder. The fourth column gives the heat conductivity in 
gramme-calories of a centimetre cube of the material per °C. 
difference of temperature between opposite faces of the cube. The 
fifth gives the conductivity expressed in watts per sq. cm., and 
the sixth column gives the watts per sq. in. passing through a 
l-in. cube of the material for 1° C. difference of temperature 
between opposite faces of the 1-in. cube. 

It was found that all the cellulose materials, such as cotton, paper, 
&c., had a considerable temperature coefficient, the heat conductivity 
at a temperature of 100° being about 12 per cent. higher than at 
30° C. The heat conductivity of mica was not found to change 
between 20° and 100° C. : 

Of all the fibrous materials commonly used in insulation, the one 
having the highest thermal conductivity is empire cloth pressed 
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3 Thermal conductivity. 
r 

Material. How mounted. path. fait 
in 
go In calories} In 

per sec. watts. In watts. 
Varnished cloth | 16 turns, each 0°0175 |0'285| 0°000604 | 0°00249 | 0°00634 
(Empire cloth) | cm. thick, very 
tightly wrapped 
Presspahn, un- | 2 pieces, each 0°16 cm. |0°320| 0°000410 | 0°00170 | 0°00420 
treated (Bacon’s method) 
Rope paper; un- | 24 turns, 0°014 om. |0°350/ 0000278 | 0°00115 | 0°00292 
treated thick, tightly 
wound 
Rope paper and | 24 turns, 0°014 cm. |0°350) 0°000341 | 0'00142 | 0°00371 
oil thick, tightly 
wound 
Rope paper, | Successive turn 8, |0'280/ 0°000405 | 0°00170 | 0 00420 
treated with | 0019 cm. _ thick, 
sterling var-| tightly wrapped: 
nish 
Fullerboard, var- | Successive turns, 0°028 |0°410} 0°000339 | 0°00140 | 0°00350 
nished em, thick, tightly 
wound 
Empire cloth | Alternate turns of |0310| 0°000500| 0°00209 | 0°00530 
and mica Empire cloth, 0°018 
cm, thick; and 
mica, 0°075 cm. 
thick, tightly wound 
Empire cloth, | As in _ slot, con- |0°450| 0°000270/| 0°00112 | 0°00285 
mica and tape taining air spaces 
Pure mica «+» |3 pieces, each about |0°401)| 0°000870 | 0°00360 | 0°00915 
013 cm. thick, 
tested by Bacon’s 
method 
Built-up mica... | Micanite tube con- |0°330/ 0°000246 | 0°00103 | 0°00260 
taining 19 per cent. 
shellac 
Built-up mica ... | Micanite tube con- |0°360| 0°000293 | 0°00120 | 0°00310 
\ taining 11 per cent. 
shellac 
Linen __ tape, | Treated in insulating |0°390) 0°000350 | 0°00146 | 0°00370 
treated varnish and 
baked 
into a solid mass free from air- This is probably because the 


fibres of the empire cloth are completely filled with oxidised var- 
nish, whereas many of the papers, even when closely compressed, 
contain air-spaces, The difference in the conductivity obtained by 
winding the insulation on the copper cylinder very tightly and by 
winding it on loosely was very marked. It was found that micanite 
built up in the form of tubes containing about 11 per cent. of 
shellac had a very poor conductivity as compared with pure mica. 

Very often a field coil insulated on the inside with layers of insu- 
lating material does not fit tight upon the pole, so that a short 
air-space exists between the insulation and the iron of the pole. A 
* number of experiments were made, in which air-spaces of different 
thicknesses were made between the copper tube in the testing 
apparatus and the insulating tube. These spaces were made by 
winding twine of different thicknesses in a wide spiral round the 
tube, and then winding the insulating material above the spiral. 
The thickness of the twine gave approximately the size of the air- 
space. It is to be expected that a very narrow air-space will have 
@ greater thermal resistance per centimetre of thickness than a 
wider air-space, and as the space is widened out we come at last to 
a constant resistance (for 1 sq.cm. area of surface) which is the 
reciprocal of the cooling constant(4 = 0°0011) for surfaces exposed 
to still air. 

For wide air-spaces the resistance will depend on whether the 
space is vertical or horizontal, and if vertical it will depend on the 
number of horizontal baffles. In our case the air-spaces were 
vertical, and the pieces of twine which would have acted as baffles 
were spaced about }in. apart. Fig. 1, p. 197, embodies the results 
of the tests. 

Suppose that we have a field coil which is insulated on the inside 
next the pole with treated fuller-board of a thickness of 02 cm. 
From the table we find the thermal conductivity of this material 
(in watts per sq.cm., &c.) is 0°0014. The thermal resistance of 


1 sq cm. is, therefore, 0°2 + 0°0014 = 142, so that if there were~ 


no air-space, and we were passing to the pole 0°15 watt per sq. cm., 
the difference in temperature of pole and coil would be only 23° C. 
If now we introduce an air-space of 1 mm., whore resistance from 
fig. 1 is about 200, the total resistance is raised to 342, and the 
difference in temperature for the same heat flow would be 55° C. 

A test was made on a 5,000-Kw. three-phase generator by means 
of thermo-couples placed in the armature coils during the course 
of construction. The generator was run at full speed with the 
armature short-circuited, the field current being increased until the 
armature current was 328 amperes. The run was continued until 
the temperatures of all parts were constant. The temperature of 
the air admitted to the machine: was 23° 0., and the tempera- 
ture rise of the copper inside the slot was 39°, of the iron surround- 
ing the slot 18°4°, of thé outside of the coil 24°6°, and of the copper 
6 in, from the iron 38°, 


The total thickness of slot insulation amounted to Q°177 in. The 
various insulating materials were present in the following pro. 
portions :—Empire cloth, 0 07 ; mica, 0°03 ; varnish and air, 0°02; 
paper, 0°017; tape, 0°04. The heat conductivity of the insulation 


is easily calculated from the above figures. The total loss in the 


* copper conductors per foot run of coil was 27'2 watts, including the 


loss due to the eddy currents produced in the conductors, The 
difference of temperature between the copper and iron is 20'6° ¢, 
The mean perimeter is 6'8 in., so that the total area of insulation per 
foot run is 82 sq. in. With 27°2 watts per foot run this gives just over 
3 sq. in. per watt. The specific conductivity for heat of the insula. 
tion works out at 0°00112 watt per centimetre cube per degree, 
This conductivity is considerably lower than the figure (0°002) 
found from tests on empire cloth and mica wound on a copper 
cylinder with the fewest possible air-spaces, as can be easily under. 


od. 

With coils of rectangular section wrapped with empire cloth and 
mica, or paper and mica, in the ordinary method, one may expect 
to have a heat conductivity not higher than 0°00112 watt per 
cubic centimetre per degree. This figure is useful in enabling us 
to calculate the difference of temperature between the copper con- 
ductors in a slot and the surrounding iron, and checks very well 
with other results found in practice. 

It sometimes happens that the copper conductors on an armature 
or field magnet are grouped together so closely that very little air 
can circulate between them, and the total cooling surface of the 
group is too small to dissipate the heat generated in it. In this 
case one relies mainly for cooling upon the conduction of heat 
along the conductors to parts of the coils where the cooling con- 
ditions are better. A good illustration of this case is offered by the 
end windings of a two-pole field magnet for a turbo-venerator. 

It is necessary sometimes to calculate what the temperature 
gradient will be, and what the maximum temperature rise will be 
in the centre of the group. The problem is complicated by the fact 
that the resistance of copper changes with temperature, -and 
makes the watts lost increase according to a compound interest 
law. 

A formula has been obtained by the authors for this case in the 
form Tx = Tmax. cos (4°43 x 10-5 x I x @), 
where— 


1 is the current density in amperes per sq. cm., 

a is the distance from the hottest point in cm., 

Tz is the absolute temperature at any point 2, 

Tmax. the absolute temperature at the hottest point. 


The angle is expressed in radians. Suppose that we havea hot- 
bed of conductors so bulky that we can assume that the centre con- 
ductor parts with no heat laterally. All heat generated in it 
passes by conduction to points 20 cm. away from the centre, which 
we will suppose are maintained at 40° C. Each conductor is 
0'1 sq. in. section, and carries a current of 250 amperes. What is 
the temperature of the hottest point ? 

I = 388 amperes per sq. cm. 
T, = (40 + 273) = 313 = Tmax. cos (4°43 x 1075 x 388 x 
20) = 0°941 Tmax. 
Tmax. = 332. 


332 — 273 = 59°C. is the temperature of the hottest point. 

In the case where part of the heat generated is radiated from the 
surface of the group of conductors, and part is conducted to the 
ends, the temperature rise of the hottest point will be lower than 
if no heat were lost laterally. 

There are three main cases occurring in electrical machinery in 
which it is necessary to calculate the rate of convection of heat 
from a solid surface to the surrounding air :— 

1. An armature or field magnet of approximately cylindrical 
shape revolving within the stationary part of the machine. (Codl- 
ing coefficient denoted by hy.) 

2. A field coil against which a draught of air is blowing. (Cool- 
ing coefficient denoted by ha.) 

3. The iron surface of a ventilating duct, through which the air 
is passing at a certain velocity. (Cooling coefficient denoted by hv.) 

The laws of cooling of the solid surface are different in the three 
cases. The first case (the cooling of the revolving cylinder) is very 
complicated. 

For ordinary direct-current armatures surrounded by ordinary 
field magnets, with normal air-gaps, and with no more interchange 
of air than is naturally produced by the rotation of the armature, 
the formula given by Kapp— 

550 


= Ow x 

gives good practical results. Here o is the area of the cylindrical 
surface, W the watts to be dissipated, v the peripheral velocity in 
meters per second, and ¢° the ° C. rise above the surrounding air. 

Other writers give different values of the numerator 550, and 
change the value of the coefficient of v. Others change the index 
of the power of v. 

For an ordinary armature surrounded by its field magnet the 
coefficient 01 seems to be about right. For the numerator the 
figure 550 seems to be rather high for ironclad armatures. The 
figure 333 given by Dr. Ott seems to give good results for turbo- 
generators with forced ventilation. 

In the case of field coils, an increase in the velocity of the 
current of air not only increases the intimacy of contact between 
the air and the surface of the coil, but at the same time increases 
the quantity of air passing the coil in a given time. We, therefore, 
have the index of the power of v greater than for the case of & 
revolving cylinder, the air surrounding which is not n 
changed at a rate proportional to ¢.- 

In oases | and 2 there is a cooling of the surface by radiation 
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apart altogether from the passage of air ; the formule should there- 
fore give a value to h when ¢ equals 0. In case 3, where two sides 
of a ventilating duct face one another, there is no dissipation of 
heat unless the air moves through the duct. 

For the purpose of determining the relation between the cooling 
coefficient ha, in case 2, and the velocity of the draught blowing on 
the sides of the coil, a number of experiments were made. 

In the case of cotton-covered wire the law is approximately—_ 


ha = 0°0011 (1 + 0°64 e*). 


In the experiments the draught did not exceed 700 ft. per minute, 
or 3°56 metres per second. It is possible that at higher velocities 
the law may change, but the velocities investigated cover those 

erally obtaining in electrical machines. 

The third case, the cooling of the sides of a ventilating duct, 
was investigated in some experiments on a turbo-generator. We 
know that 4, must be zero when no air passes along the duct, and 
it seems to be almost proportional to x. Probably the line in fig. 3 
may be taken to give the law of h, for the ventilating ducts for a 
turbo-generator. 

In predetermining the temperature rise of a wire-wound coil, we 
must first find the temperature rise of the external and internal 
surfaces of the coil, These will be the temperatures at which the 


. coil can dissipate to the surrounding medium all the heat generated 


within it. In the next place we must find the rise of temperature 
of the hottest part above the external surface by taking into 
account the heat conductivity of the layers of insulated wire and 
the watts per cubic centimetre generated within the coil. 

Where the coil is entirely air cooled, some rough estimate should 
be made of the mean velocities of air passing over the external 
surface and along the ventilating ducts, and from these the specific 


_ cooling constants can be arrived at from fig. 2. . 
Where the coil is a fairly tight fit on the pole, we should take 


account of the thickness and nature of the insulation and calculate 
the number of watts which will be conducted to the pole for a 
given temperature difference in the manner indicated in the 
example given in conjunction with fig. 1. It is useful to remember 
that a temperature gradient of 1° C. per centimetre in wrought- 
iron causes heat to flow at the rate of 0°7 watt per sq. centimetre. 
Account must also be taken of the means that are available for 
dissipating the heat from the pole itself. 

By taking account of these matters and knowing the total watts 
lost in any particular coil it is not difficult to apportion the loss 
between the outside, the inside, and the ends of the coil, and come 
toa fairly accurate estimate of the temperature which the outside 
surfaces must attain in order to get rid of the heat. The next 
per that arises is: How much higher is the temperature inside 

e coil ? 

Most valuable data on the heating of shunt coils are given by 
Mr, E. M. Rayner in his “ Report on Temperature Experiments at 
the National Physical Laboratory.” The curves and figures given 
show that the distribution of temperature inside a wire-wound coil 


Then— 


16 x 107° xX o X in 
m= In 278 


In order to ascertain the values of %,, the authors made direct 
experiments on the heat conductivity of cotton-covered wire wind- 
ings. The results are given in the following table:— _ - 


‘VALUE OF ky FOR WIRE-WOUND COILS. 


{ 


Kind of How Dia. of wire. In. 
wire. treated. Inches, Inches. 

Square wire{| Made solid with 0°114 0°00120 to 

double cotton- electro enamel 0°00140 
covered Untreated 07114 0°00090 to 

0°00100 
Impregnated and | 0°03 to 0°114| 0°00085 to 

made into solid 0°00095 

block 

Round wire|/ Treated with enamel | 0°03 to 0°'114| 0°00065 to 

double cotton- 000090 
covered Untreated, tightly | 0°07 to 0°114} 0°00050 to 

wound 0°00060 
Untreated, tightly | 0°03 to 0°070| 0°00040 to 

wound j 0°00050 
Untreated, loosely | 0°00020 to 

wound 0°00035 


The quantity i, is obtained by multiplying the number of layers 
per centimetre with the double thickness of cotton covering on each 


wire, 

After we have provided sufficiently well for the conduction of 
the heat through the insulation either to the air or to the iron 
surrounding it, the next question is how to provide sufficient cool- 
ing surface so that the heat may be communicated to the air and 
éarried away by it. ' 

We know that 1 cb. ft. of air per second if raised in temperature 
27° C., will carry away 1 kw. As a good deal of air sometimes 
passes through a machine without being raised much in tempera- 
ture, it is usual to allow 100 cb, ft. of air per minute for each kw. 
loss. 

In the open type of machine, where the quantity of air passing 
is usually unknown, only the very roughest empirical rules can be 
used for determining the temperature rise. Where, however, the 
definite paths for the air are provided in the machine, and where 
the quantity of air passing is known, the cooling effectiveness of 
the surfaces can be approximately calculated. 

Experiments were made to determine exactly how the air received 
its heat as it through a turbo-generator and to determine 
the value of h, (the watts per sq. cm. per ° ©. difference of tem- 
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Fig. 1.—THERMAL RESISTANCES OF 


AIR-SPACES OF DIFFERENT 
THICKNESSES. 


follows definite laws. The problem is somewhat analogous to the 
case already considered where the heat is conducted along copper 
conductors, and the law of distribution of temperature takes the 
same general form— 
Tx = Tmaz. COS 

where Taz. is the temperature of the hottest point measured from 
the absolute zero, and Tz is the temperature of any point distant z 
centimetres from the hottest point along a line drawn in the 
direction of the flow of heat at right angles to the cooling surface. 


If = length of bobbin in centimetres. 
d = depth of winding in centimetres. 
Ca = current density in amperes per square centimetre. 
Cr = Og + a). 
= copper space factor. 
i = thickness of insulation per centimetre of depth of 


winding. 
ky, = heat conductivity of insulation in watts per square 
centimetre per °C, per centimette of path, 


Velocity of alr in metres per second 


Fig. 2.—RELATION BETWEEN 
ha, THE WATTS PER 8Q. CM. 
PER °C., AND VELOOITY OF 
AIR WHEN AIR BLOWS UPON 

A CYLINDRICAL COIL, 


Mean Velocity of Air in Vent Duct in Metres ver Second. 


Fira. 3.—RELATION BETWEEN THE WATTS 
PER 8Q. OM, PER °C, (DIFFERENCE IN 
TEMPERATURE BETWEEN IRON AND 
ATR) AND VELOCITY oF AIR IN 

VENTILATING Duct, 


between surface and air). As the value of /, is dependent 
upon the », and as it is the velocity of the air in intimate contact 
with the surface that is of chief importance, for a given quantity 
of air passed through the machine, narrow ducts will be more effec- 
tive than wide holes. The ducts, however, must not be too narrow, 
or they will be liable to be stopped up by the accumulation of dirt. 
Ventilating ducts from 0°3 in. to 0'4 in. wide, having smooth iron 
walls, will keep clean for a great number of years if the velocity 
of air passing through them is sufficiently great. A velocity of 
from 5 to 10 m. per sec. is sufficient to prevent the accumulation of 
dust, in the absence of oil spray, Round axial ventilating holes, 
2 in, or 3 in. in diameter, whose walls are formed from the rough 
punchings, accumulate the dirt very rapidly. 
The radial ventilating duct is very effective: it enables: an 
exceedingly large surface to be provided without unduly increasing 
the cost of the machine. 
Testa were carried out on a totally enclosed turbo-generator of 
1,875 K.V.A. capacity, ventilated by means of fans at each end. 
The amount of air passed through the machine per minute was 
measured in two different ways : (1) An ancmometer was used to find 
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the mean velocity of air at the exit in feet per minute, and this, 
multiplied by the area of the exit in square ft., gave roughly the 
cubic feet per minute. (2) The total rise in temperature of the air 
in passing through the machine was measured, and from the known 
losses causing the heating, the flow of air could be calculated. The 
first method was not as accurate as the second. It gave on the 
average an air velocity from 5 to 7 per cent. too high. We have 
therefore adopted the figures given by the second method. These 
are probably right within 5 per cent. 

The total losses going to warm up the air were :—Windage, 
22°8 Kw.; excitation, 8°5 KW.; and iron loss, 43°5 kw.; total, 
74°8 KW. 

The air entered the machine at an average temperature of 
21°7° C., and was expelled at an average temperature of 53°2° C., 
giving a temperature rise of 31°5°. Let us say that 4 Kw. was lost 
by the frame. Then we have 70°8 Kw. carried away by the air. 

The temperature of the air in the various ventilating ducts and 
in the air-gap was measured by a pair of thermo-couples, mounted 
on a long wooden rod, which could be moved about in the ducts 
while the machine was running. 

In the end bells the temperature had risen 9°8° C. and 10°2° C. 
respectively. The mean temperature rise of the air entering the 
ducts was 20°5° C., representing 46 kw. 

The windage amounted to 22°8 Kw. and the IR in the field to 
8'5, so that we have 14°7 KW. in addition which must have been 
supplied by the iron loss, and communicated to the air mainly on 
the cylindrical face of the armature. A small amount—probably 
about 3 Kw.—would be supplied to the air from the end plates of 
the armature. Deducting this, we have about 11°7 Kw. conveyed 
to the air by the cylindrical face of the armature, 

As the air passes along the vent ducts the temperature rises, the 
mean being about 10°2° rise, representing 23 Kw. 

Passing into the annular space in the frame the air picks up a 
little more heat from the punchings, giving a total temperature 
rise of 31°5°. 

The temperature rise of the iron was, on the whole, from 10°5 to 
8°5° above that of the air passing through the ducts. 

These experiments show that / (the watts per square centimetre 
of cooling surface per °C. difference of temperature between surface 
and air) is almost exactly proportional to the velocity of the air, 
and is given by the equation / = 0°00145 7, where v is the velocity 
of the air in the ventilation duct in metres per second. 

The heat conductivity across the laminations was found to be 
0°0174 watt per sq. cm. per °C. per cm., or 0°0042 calories per 
second per sq.cm. per °C. per cm., the thickness of iron being 
0'041 cm. and that of paper 0°0033 cm. 

The loss per cb. cm. of iron was 0°055 watt, the machine being 
run at 30 per cent. above its normal field excitation. A more usual 
figure for 50 cycles would be 0°045 watt per cb. cm. ; for a packet 
4°5 em. thick the excess of temperature would be 6°5° C. and the 
mean temperature of the iron above the surface only 4°5°C. It is 
seen that unless the packets are made much thicker than is usual 
in practice, the temperature rise in the centre due to the poor heat 
conductivity across the laminations is not of very great importance. 


DISCUSSION IN LONDON. 


Mr. A. H. LAw, in opening the discussion, commented on the 
relatively small difference between the results for thermal con- 
ductivity for different classes of insulation, as shown in the 
author’s tables; the lowest and highest figures were both for 
mica. The higher figure was for practically pure mica, and 
the mean of the figures for mica brought that material in line 
with the others, so that the difference was not very great. The 
different methods of ventilation shown in the paper were of 
interest ; he had used the same system as that employed by the 
authors on their test machine—employing radial ducts—on 
machines up to 6,000 Kw., and found it quite satisfactory. The 
question of cooling fans was rather a vexed one, owing to the 
inefficiency of the ordinary size fan. He gathered from the 
author's test machine results that that efficiency was about 23 per 
cent, with a small amount of air, and 19 per cent. with a large 
amount, and these figures were usual. If an external fan were 
used, an efficiency with motor drive of about 60 per cent. could be 
obtained, and it represented a saving of 16 or 20 KW., and an 
increased rating of the machine. The system provided the greatest 
cooling in the rotor copper, then came the stator copper, and finally 
the iron. From the curves showing temperature of air and iron 
loss, it seemed that the iron loss was less at the centre than at the 
ends. 

Mr. E. H. RAYNER said he was told that if air was passed through 
a heated tube, the temperature of the air was very largely inde- 
pendent of velocity, so that a large range of velocity had little 
effect on temperature. The author mentioned that 300 lb. of air 
per minute were required for cooling, and the necessity of pro- 
viding for this volume of air introduced difficulties in design and 
increased the size and cost. If it were possible to introduce a system 
of water-cooling, the volume of water required would be insignificant 
in comparison, and a saving in various directions would result. 
Other possible methods of cooling were the immersion of the 
machine or the stator in oil, or the use of hollow conductors with 
water or oil circulating through them. He questioned the 
accuracy of the anemometer results. 

Mr. A. R. EVEREST said that as aresult of tests made on fibrous 
materials, he obtained figures for thermal conductivity much in 
excess of those mentioned in the paper, mentioning, as examples, 
230° C. rise per watt per sq. in. for a taped and varnished coil, and 
400° C. for micanite insulation. Pure mica had a high conductivity, 
but it could not be used. Many of the author’s figures seemed to 
vary from those he had obtained. 


Mr. T. J. Sack noticed that high results for thermal con. 
ductivity were probably due to the method adopted, and in the case 
of some of the results, would be effected by air spaces, A good 
machine-wound tube of micanite should only have 5 per cent, of 
shellac and no air spaces, and it should give a better result. 

Mr. 8. E. GLENDENNING said water-cooled motors were not quite 
new, but most users seemed to prefer air-cooled machines, The 
centrifugal effect of the cooling air in ducts should be remembered 
as it led to the deposit of dust in corners. , 

Mr. MILES WALKER, 'in replying, did not agree that the use of a 
separate fan would lead to any considerable increase in overall effici- 
ency ; the efficiency of the built-in fan was certainly low, and with 
a large machine a separate fan might be worth while. He agreed 
that temperature rise in the centre of long machines was greater 
than at the ends, due to the incoming air getting heated up, and 
this partly accounted for the small difference of temperature 
between the iron and air where the velocity of the air was high, 
The A.E.G. had built a machine with water cooling in the frame, 
and he thought that method might be used in large machines: oi] 
immersion was also possible, and internally cooled conductors had 
also been employed. As regarded the criticism of the conductivity 
figures contained in the paper, he was rather surprised that they 
agreed so well with other people’s results, as it so much depended 
on the methods employed and class or construction of material or 
apparatus employed. 


Discussion AT MANCHESTER. 


Dr. E. ROSENBERG said that in the absence of better knowledge 
regarding internal temperatures, electrical engineers had allowed 
a high factor of safety. Untreated cotton was not carbonised when 
subjected continuously to a temperature of 125° C.; paper and 
mica, of course, would stand much higher temperatures. With a 
room at 25° C., the limit for temperature rise would be 100° C., and 
specifying 40° C. measurable temperature rise at full load, this 
would allow a factor of safety of 23. If the internal temperature 
differences were known, a greater temperature rise could be allowed 
with safer conditions. In order to keep the factor of safety the 
same in all cases, the allowable temperature rise should be decided 
by the external or room temperature. The authors had shown how 
detrimental air pockets were from a heating point of view, and it 
was generally understood also how detrimental they were from an 
insulation point of view. This pointed to the necessity of thorough 
impregnation. 

Dr. E. W. MARCHANT said with regard to heat conductivities 
that the best given in the paper for insulation was °009 for pure 
mica, The figure for copper on the same basis was 4°2, giving a 
ratio of heat conductivity between copper and mica of about 400. 
Referring to the effect of air velocities, Kennelly made some experi- 
ments which showed that the rate at which heat was lost was ap- 
proximately proportional to the velocity with which the wire moved 
through the air. The temperature rise of a coil supplied with a 
constant amount of power, and in which the heat loss was assumed 
to be proportional to the temperature rise, was given by the 


t 
formula 0 = 6, (1 —e r), where @ is the temperature rise 


at time T, 9, is the final temperature rise,T = quantity usually 
called the “heating time-constant,” and depends upon the mass 
and specific heat of the coil and on the radiating surface. The 
value of T might be found approximately, for a transformer or 
other similar machine, by observing the rate of decrease of 
temperature of the coils per degree of temperature rise. The 
heating time-constant was the reciprocal of this quantity. In 
order to estimate it the transformer might be run for a short time, 
the former supply to it shut off, but all cooling arrangements left 
working, and the rate of decrease of temperature observed. Ina given 
case the temperature rise of a transformer was 20° C. ; the power 
supply was cut off and the machine allowed to cool. The tempera- 
ture fell 2° C. in 10 minutes, therefore— © 


Time constant = - 1 
rate of cooling per ° C. 

Theoretically, the temperature rise at the end of a time equal 
to the heating time constant would be 63°6 per cent. of the final 
rise. At the end of a time three times as great as the heating 
time constant, this temperature rise would be 95 per cent. of the 
final rise, and this time for a heat run was ample for all practical 
purposes. 

Mr. J. S. Peck said the question of predetermining the tempera- 
ture rise in a new machine had been and was still a most difficult 
one. Differences of 50 per cent. in the temperature rise from the 
calculated values were not uncommon, and in most cases the 
temperature rise of a new machine was predicted from previous 
tests ona similar machines rather than from calculations of heat 
conductivity and radiation. The authors’ paper brought them a 
step nearer that position in the design of electrical machinery when 
empirical rules would be replaced by exact mathematical formule. 

Mr. CATTERSON SMITH referred to the empirical temperature 
formula given for the final temperature rise of the surface of an 
armature, which he understood had been checked by the authors for 
turbo-machines at 92 metres per second peripheral velocity. He 
did not think it was permissible to use that expression as it st 
for other types of machines, and very different values of velocity, 
for, as was stated in the paper, the cooling depended greatly upon 
the design of the structure for ventilation, and hhe thought that was 
the explanation of the difference for the various express ions quoted. 
He was not quite prepared to agree that the formula for finding the 
temperature rise of the surface of wire-wound coils was suitable for 
use in machine calculations, owing to the practical impossibility of 


= 100 minutes. 
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estimating the air velocity with accuracy, and therefore hethoughtan 
expression of the same form as those previously taken for armatures 
bad something in its favour. He gave some empirical linear law 
equations taken from tests on the field coils of multipolar dynamos ; 
they referred to coils of the ordinary type wound in bobbins, and 
not split into ventilated sections. The surface 0 was the outside 
cylindrical surface, and v the peripheral velocity of the armature in 
metres per second. 


Small machines C = lw x + 002 
Medium size machines C + 0026 
540 


‘ 

In the case of totally-enclosed machines it was found that as all 
the heat had to be dissipated eventually from the outside surface of 
the carcass, the laws of temperature rise appeared to be different. 
The temperature rise of electrical machinery was often of the form 
given by Dr. Marchant, but it very often departed greatly from the 
simple law owing to the complex nature of a machine when con- 
sidered as a heating body. 

Mr. J. FRITH said that this paper had shown how important a 
part ventilation played in the design of an electrical machine. 
Some people, even including certain consulting engineers, seemed 
to look upon a fan ina machine with distrust, as if the machine 
had come out hot on test and the fan had been added as an after- 
thought. Throughout the paper it had been assumed that nothing 
could be done with the heat until it appeared at the surface. Could 
not some method be found for controlling the position of the 
isothermal surfaces, say by putting copper foil. between the. layers 
of a shunt winding in some such way as grading the insulation 
of a cable? The paper had not touched upon the resistance to the 
passage of air through an annular space, one side of which is re- 
volving—e.g., the air-gap of a dynamo. Another point worth 
considering was the use of something other than atmospheric air 
for cooling entirely enclosed machines, such as turbo-generators. 
If compressed and cooled air was admitted into the case of such 
machines, the final temperature, at any rate, could be controlled ; 
or if any imperfect gas, such as CO., were employed there would be 
a possibility of utilising some of the energy expended in the 
compression by allowing it to expand into the case, and so cool 
itself, 

Mr. K. FAYE-HANSEN referring to the resistance of air space as 
shown in fig. 1, suggested that the curve be drawn asymptotic to 
the horizontal line at the value of 1,800 and not 900, as 900 was a 
heat resistance between one surface and air, whereas when the air 
had to pass from one surface to another, it would have to overcome 
heat resistance from surface, “to air,’ and again from air to the 
outside surface. The calculation of the heat conductivity along 
conductors was made on the assumption that there were no eddy 
current losses in the windings, hence in practice the temperature 
difference would be somewhat greater than that given in the paper. 
Neglecting the radiation by heat waves, there was no reason why 
the figures for armatures and field coils should not be the same if 
they could be reduced to the same basis, i.c., the actual air 
temperature, and the actual speed relative to the surface. The 
speaker believed that on this basis the cooling constants would 
depend upon the speed of .the air, the conditions of the surface, 
and to some extent upon the temperature and the specific 
heat of the air, but would not be influenced by the 
way in which the relative speed between the air and 
the surface was obtained. In the case of a cylindrical 
rotor, rotating in a cylindrical stator, the relative speed 
between the surfaces and the air could probably be taken as 
approximately half the speed of the rotor. He had made some 
careful tests regarding the cooling effects of ventilating ducts in 
air-blast transformers, and the results agreed with those obtained 
by the authors in so far that at a given loss the cooling coefficient 
h» was approximately-proportional to the mean velocity of the air 
in the ventilating ducts (within the limits measured 3-20 m./sec.), 
the ventilating ducts in iron being from jin. to }in. wide. He 
found, however, that the more watts to be dissipated per sq. cm., 
ie, the higher the temperature difference, the higher became the 
cooling coefficient. In calculating the amount of heat taken away 
by the air from the punchings, the authors assumed that all the 
increase in the temperature of the air in going through the ducts 
was due to the heat taken away from the iron, whereas a part of it 
must be due to the friction of the air on the side of the punchings, 
In this respect the authors had over-estimated the cooling coeffi- 
cients. Regarding the measurement of air temperature, it seemed 
probable that the reading of the thermocouples would be influenced 
somewhat by radiation from the iron, so that the actual air tem- 
perature in the slots was probably somewhat smaller than that 
measured. A small error in temperature measurement would 
largely affect the result, and an error of 1° C. in air or in iron 
temperature might correspond to a difference in the coefficient h» 
of approximately 50 per cent. It seemed that the authors’ tests 
regarding the actual coefficient to be used in calculating the watts 
per eq. cm. of cooling surface and per degree C. difference of tem- 
perature between surface and air were not conclusive, but that 
further independent tests were necessary. The tests of both .the 
authors and the speaker did prove conclusively, however, that with a 
given quantity of air passing through the machine the cooling 
effect would be better the higher the speed employed, so that from 
a theoretical point of view it was advisable to make the cooling 
slots as narrow as possible in order to obtain a high speed. 

Mr. W. PoLttarp Diesy asked whether there was any risk of 
the values obtained for tightly-wound fibrous materials being 
Vitiated by the infiltration of films of oil. Further, was there not 


a risk of uncertainty being introduced by the effect of the infini- 
tesimal air film between them and thick material? Could it be 
assumed that the thermal conductivity of insulating materials was 
independent of temperature within the limits expected by designers 
of machines ? 

Mr. J. G. CUNLIFFE said that football matches had accounted 
for very heavy loading on certain Manchester tramway routes, and 
in one district it was found necessary to load the trolley wire to 
the limit of its carrying capacity. The period of loading being 
very short, neither percentage energy loss nor pressure drop was 
of any importance, and the limit was controlled by the melting- 
point of the solder which secured the line to the ears. This 
experience led to a very careful investigation into the thermal 
characteristics of heavy copper conductors at high current densities, 
and in one particular at least the result touched the present paper. 
It was not generally realised how important it was to provide a 
dull black surface in order to assist in dissipating heat, as 
illustrated by the following comparison of new and old trolley 
wire :— 

Amps. per Temp. rise 

Nature. Sectional area. sq.in. after 30 min. Remarks. 


New copper wire 0°125sq.in. 4,800 360° F. Surface bright 
Old worndo. ... O12 ,, 5,000 285° F, Upper surface 
black 


The old wire which had been in service had a dull black deposit 
of atmospheric impurity on its upper surface, and the difference in 
temperature rise of 75° F. was due to the superior radiating pro- 
perties of the black film. 

Mr. W. Cramp said that the authors had set out to construct 
heat circuit equations, but having established some of the relation- 
ships necessary for these equations, they did not proceed to calculate 
probable temperature rises on these lines, There did not appear to 
be any reason why simple machines should not be so worked out, 
and then tested to ascertain how near the theoretical was to the 
practical result. With regard to the formula recommended at the 
end of the paper, containing a constant divided by a term involving 
the velocity, it was not clear whether the figure 333 had been com- 
pared with the theoretical result in the first part of the paper. He 
had worked out the result published by the National Physical 
Laboratory, and found that although 333 might be taken as a mean 
value, there were many cases where the constant varied nearly 
100 per cent. It was misleading to suggest as a solution a formula 
which might have such an error. The results of tests at the 
National Physical Laboratory gave the following ratios of mean 
temperature rise to rise by thermometer :— 


Taped coils, machine light... ...  ... 


Varnished coils, machine standing ... =14—1°8 

Coils with taping removed, machine light... 1°2 


That was to say that the change of ratio due to varnish alone was 
about 10 per cent., and in some cases amounted to 20 per cent., 
which was an extraordinary result. He thought that anemometers 
were totally unreliable instruments for measuring air quantities. 
He agreed with the previous speaker that the paper formed a start- 
ing point towards the solution of problems involved in that which 
was now the real limit of continuous-current machine design, viz., 
temperature rise. 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to this column should be written on one side 
of the paper only. | 


“BE. E.” writes :—‘I shall be obliged if you can give me the date 
of your legal contributor’s article on a case which was decided in 
the Courts some four years ago, referring to a gas company in 
London supplying a consumer within the area of supply of another 
authority ; the case was, I believe, decided against the company.” 


*.* The case alluded to was Gas Light and Coke Co. v. South 
Metropolitan Gas Co., 62 L. T. 126. It appeared that by the 
Metropolis Gas Act, 1890, Sec. 6, the limits of each gas company 
then supplying the metropolis were defined, and in the result, each 
company enjoyed a practical monopoly in its own district. One of 
these companies, at the request of a railway company, placed a 
meter on a part of a railway station lying within the company’s 
limits, and through it supplied gas to other parts of the premises 
situated outside the company’s limits, and within the limits of 
another company. The Court of Appeal held this to be lawful, on 
the ground that the sale and delivery of the gas took place at the 
meter ; but the House of Lords reversed this decision, holding that 
the gas was supplied where it was consumed, and, therefore, that 
the company were transgressing their authorised limits. It is to 
be observed that by the Electric Lighting Act, 1909, the supply of 
electricity outside the area of supply may now, under certain 
conditions, be allowed by the Board of Trade. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS. 


SPAIN.—The following statement shows the rates of duty leviable 
under the new Spanish tariff, which came into force on 
January Ist last, in so far as it affects electrical and similar 
goods. The rates under the old tariff are also given for 


purposes of comparison. 
tariff. tariff 


Pesetas per 


100 kg. 

Insulating articles of mica or micanite or asbestos 

for electrotechnical purposes (so long as the 

Treaty with Switzerland remains in force) cee | 588 25 
Dynamos, electromotors, induction coils, resistance 

boxes, transformers and governors, weighing = 

to 100 kg. inclusive, and component = of 

thesame ... eee 75 
Ditto, from 101 to 400 kg. vie éa8 75 71 
Switchboards and cut-outs, weighing up to “400 kg., ie 

and component parts of the same aba soe. V5 75 
Dynamos, electromotors, induction coils, resistance 

boxes, transformers, governors, switchboards 

and cut-outs, weighing— 

From 401t02,500kg._... 37°50 37°50 

» 2,601 ,, 5,000 ,, 30 

5,001 kg. upwards .. ais 20 
(All three classes so long as the “Treaty with ‘Switzer- 

land remains in force.) 
Accumulators and electric cells, ee, component 

parts of the same .. rte || 25 
Cable and wire for the conduction ‘of electricity, 

covered with textile fibres, with or without 

insulating materials, the total thickness saan 

1 cm. or more see eee 45 45 
Other cables and wires, less than 1 cm. thick eae, RE 100 
Apparatus for telegraphs and telephones, electric 

meters and the like, including separate parts 

of the same (so long as the Treaty with Switzer- Per kg. Per kg. 

land remains in force) 2 2 
Arc lamps, and parts for the same, except carbons 2 1°60 


Carbons for arc lamps .. see 1 1 
Electrodes for metallurgy and other similar uses soni Te 10 
Incandescent lamps, mounted... 8 8 


100 kg. 100 kg. 
20 


Winches, and separate parts of the same... 
NoTe.—25 pesetas = £1. Kilog. = 2°204 lb. 


UNITED STATES.—In view of the many questions which have 
arisen as to the interpretation of the United States Govern- 
ment decision regarding the free entry of samples, the 
Treasury have more specifically defined the scope of the 
decision, and have laid down that it is not to be construed 
to permit free entry of articles suitable for use or sale as 
merchandise in the condition in which imported. Such 
articles cannot be admitted as samples unless they are cut 
or punched or conspicuously and indelibly stamped or 
priuted with the word “sample,” in such manner as to 
prevent their use or sale. Articles not so cut or stamped 
will be assessed with duty as merchandise. Articles 
imported for free distribution as advertising matter rather 
than as commercial samples, if suitable for use or sale as 
merchandise, will be assessed with duty. Articles reported 
by the Appraiser as samples not fit for use or sale as 
merchandise will be admitted free, notwithstanding the 
same may have an invoiced or entered value. 


NEW PATENTS APPLIED FOR, 1912. 
(NOT YET PUBLISHED.) 


eee for this journal by Messrs. W. P. Taompson & Co., 
Patent 285, High Holborn, ad 
Liverpool and Bradford, to whom all inquiries should be 


1,121, ‘Electric motor starters.” F.B,.Cox. January 15th, 
1,157. Telephone service meters.” P.W.Watn. January 15th. 
1,165. ‘‘ Method of, and apparatus for, producing mezzotint — le and other 


ting plates and ‘autographic facsimile and other telegraphic records.” - 


. BRIDGWATER. January 15th. 

1,166, ** Holders for electric lamps.” A. January 15th. 

eee “Circuit interrupters for the transmitters of electric telephones.” 
W. A. Loaan. January 16th. (Complete.) 

1,178. Electric lamps.”” E.J.Witson. January 15th. 

1,179. ‘Electric lamps.’’ E.J.Wison. January 15th. 

1,180, Incandescent electric lamps.”” T.W.Lowpren. January 15th. 

1,186. ‘Appliances or means for mounting incandescent electric lamps and 
reflectore therefor.” A. W.BrEruTTELL. January lith. 

1,198. ‘*‘Manufacture of hard electrodes for secondary batteries.” A. 
WEDEKIND. January 15th. (Complete.) 

1,208. Fuse wire carrier.” January 16th. 

1,205. ‘Combined electric wire connection and cord-grip.” G. Sr. J. Day. 

January 16th 


1,224. “Safety devices for electrical apparatus used in mines, explosive 
works and the like.”” H.G.CorswortH. January 16th. 

1,250. ** Single-phase alternating-current repulsion motors.” Siemens 

CKERTWERKE G.m.b.H. (Co date, J: y 16th, 1911, Germany.) 
January 16th. (Ccmplete.) 

1,257. ‘* Method for making electrical connection to the outer conductor of 
an electric wire or cable.” F, Newman and Drake & GorHam, Lp, 
16th. 

1,264, ‘Electric circuits and fittings therefor.” J.H.Cave. January 16th, 
(Complete. ) 


1,274. ‘Electric arc welding.” A. P. SrromENGER. (Convention date, | 


August 28th, 1911, Germany.) January 16th. (Complete.) 

1,280. ‘Transmitting switch apparatus for the control of electric motors,” 
Vickers, Ltp., and H, J. CREFFIELD. January 16th. 

1,288, ‘ Blectromagnetic speed indicators.” J. ScHusTER. (Convention 
date, January 17th, 1911, Germany.) January 16th. (Complete.) 

1,295. “‘Microphones.”’ J.E.Grrarp. (Convention date, January 18th, 
191i, France.) January 16th. (Complete.) 

1,302. ‘* Arrangement of electric generator chiefly 9g to the lighting of 
rail and road vehicles.”” A. E.BrEWERTON. January 

1,808. ‘Hoisting gear, winches, or the like sr ab by electric motors.” 
D. ‘Wizson. January 17th. 

1,836. ‘* Shades of electric incandescent lamps.”’ J.FaRLEy. January 17th, 

1,865. ‘* Operation of direct-current electric motors.” J. 8. Peck and§, 
Eckmann. January 17th. 

1,881. ‘Current inducing apparatus.” C. O. BreTHERICK. (Convention 
date, January 17th, 1911, United States.) January 17th. (Complete.) 
.389. ‘Electric fuses.’ C. H. WorpincHam and E.R,Gnrote. January 

1,895. ‘* Magneto-electric ignition apparatus.”” January 17th, 

1,485. ‘* Electrical vaporiser for internal combustion engines.” A. W. 
SciaTeR. January 18th. 

1,449. “Starting switches for the rotor circuits of alternating-current 
motors having wound rotors and slip-rings.” J. G, SHaw and C, R. SHaw. 
January 18th. 

1,458, “Sparking plugs.” W.A. Harper and H. Fow.er. January 18th, 

1,454. “ Electro-therapeutic appliances.” C.J. Witson. January 18th, 

1,472, ‘* Means for regulating dynamos and electric circuits.” H. Lerrner, 
January 1 

1,474. “ Variable speed dynamos.” H. Leitner. January 18th. 

1,528. ‘* Miners’ electric safety lamp.” 8. Fry. January 19th. 

1,588. “‘ Self-igniting switch electric lampholder.” P, A. DE Oranpy-MEnpy, 
January 19th. 

1,641, ‘‘Means for controlling electrical apparatus from a distance.” 
S1EMENS SCHUCKERTWERKE G.m.b.H. (Convention date, January 20th, 1911 
Germany). January 19th. (Complete.) 

1,554. ‘* Methods of neutralising electric charges formed on textile or other 
materials during the working process.” S1zmMENs Bros. & Co., Lrp, (Siemens 
and Halske Akt.-Ges.,Germany.) January 19th. 

1,555. ‘* Method of ‘neutralising electric charges formed on textile or other 
materials during the working process.” S1EMENS Bros. & Co., Lrp. (Siemens 
and Halske Akt.-Ges.,Germany.) January 19th. 

1,569. ‘* Means for controlling electrically-driven apparatus.” 4H, T. 
Hotmzs and Automatic ApvERTISING Co., Ltp. January 19th. 

1,609. ‘Means for holding globes in the galleries of gas and electric light 
fittings. ** G. Harrop. January 20th. 

1,646. ‘Electric switch or, and fuseboards, or electric switches.” E. J. 
SELBY and W. Preston, trading as W. Sanders &Co. January 20th. 

1,658. ‘ Registering calls between local telephone exchanges provided with 
automatic selectors.” Bros. & Co., Lap. (Siemens & Halske, Akt.- 
Ges., Germany.) January 20th. (Complete. 

1,671. ‘Electrolytic apparatus.” J.T, January 20th. 

1,680. ‘Electric switches.” British THomson-Hovuston Co., Lrp., and E. 
Garton. January 20th. 

1,681. ‘Voltage regulating systems.” BritisH THomson-Hovuston Co., 
and E. Garton. January 20th. 


PUBLISHED 


Copies of any ifications the 
of Messrs. W. ompson & Co., 285, Hig! born, W.0, ad and at 


Liverpool and Bradford, ; price, post free, 9d. (in 


1910. 


CIRCUIT SUITABLE FOR USE IN CONNECTION WITH AUTOMATIC TELEPHONE SYSTEMS. 
Western Electric Co. (Telephon Apparat Fabrik E. Zwietusch & Co.) 
24,995. October 27th. 

Mernops oF anpD FoR CLEARING on HiGH-TENSION ALTERNATING- 
Current Systems. R. Taylor. £7,812. October 8th. (Cognate applications, 
No. 29,511 of 1910 and No. 1,766 of 1911.) 


For Macuines. J. L. Manufacturing Co. 
and T. L. R. Reed-Cooper. 27,419. November 25th. 

TELEPHONES. P.Climent. 29,685. December 2ist. (May 27th, 1910.) 

WitH ELEcTRIC Firing Mecuanism. A. Tepins. 29,714. December 

st. 

MoutLtiPLex TELEPHONY AND TELEGRAPHY. G.O. Squier. 30,008. December 24th. 

Maconetic LifTInG APPLIANCES USED WITH CRANES, Steel, Peech & Tozer, 
Ltd., and H. E. Bowen. 80,075. December 2#th. 

SETTING OF ANY APPARATUS FROM A DisTaNcg. Siemens Bros, & Co. (Siemens 
and Halske Akt.-Ges.) . 80,292. ‘December 80th. 

Framing Arc Lamps. J.L.Dinsmoor. 80,819. December 80th. 

PorTAaBLE CLusTER Lamps. F. Kirby. 80,343. December Sist. 


1911. 


Gas-PENDANTS AND ExLecTrouiers. J.J. Pasley. 788. January 11th. 

ConsTRUcTION oF LAMP SIGNALLING APPARATUS, SPECIALLY APPLICABLE 
FoR Mitirary Purposes. R. Stewart and N. Stoodley. 2,690. February 2nd. 

Dynamo-Etectric Macuinery. Lancashire Dynamo and Motor Co. and 
R. McLeod. 2,867. February 4th. 

Exgcrric Firing Devices ror ORDNANCE. William Beardmore & O0y 
A, Bremberg and A. Banks. 6,17. March 10th. 

Exxorric Motor StrarTing ProrectivE Devices. British Thomson- 
Houston Co. (General Electric Co.) 6,188, March 11th. 

Mzrers. British Thomson-Houston Co. (Allgemeine Elektricitéts 
Ges.) 17,669. April 8rd. 

Time-Rexays. British Thomson-Houston Co. (Allgemeine Elek- 
tricitéts Ges.) 17,896. April 4th, 
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